_ ENGINEERING DESIGN PRODUCTION 


of electrically energized machines, appliances and equipment 


* Multiple unit oscillo- 
graph of the Hathaway 
instrument Company for 
high speed, accurate, 

chort recording. 
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Wartime brings many new problems to 
your winding department when you must 


meet unusual specifications. 


The wide experience of - 


Belden Wire Engineers is 
particularly valuable, today, 
when high volume produc- 
tion must be maintained 
under the strictest inspection 
standards. Belden Engineers 
are available, without obliga- 
tion, to help you in selecting 
the best type of wire insula- 
tion or in determining the 
correct wire sizes and toler- 
ances to meet new specifi- 
cations. They can also offer 
valuable counsel on winding 


Let Belden Wire Engineers 
check your winding machine. 


What is your coil winding problem? 
Let Belden Engineering Service clear it up 


equipment, coil impregnation, and bak- 
ing, and they have developed a series 


of simple tests for checking 
the quality of incoming mag- 
net wire shipments. 

An interesting development 
is the Belden Softness Tester 
which provides a reliable test 
for the softness of magnet 
wire before it is delivered to 
your winding machine. 

Belden Engineers can also 
be of assistance in locating 
winding machine troubles. 
No matter what your wire 
problem may be, the Belden 
Wire Engineering Service 


will gladly help you. 


Belden Manufacturing Co., 4633 W. Van Buren St., Chicago 44 


Belden Magnet Wires 









New Departure 


BALL 












BEARINGS 


ON EVERY BATTLEFRONT 


—keeping them flying, rolling, 
moving ... not only at every 
point where shafts turn, where 
motion must be friction-free ... 
but also where maintenance 
operations must be kept at a | 


minimum. 3216 


1S | 7 
, Nothing Rolls Like a Ball 
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@ Terrific jar and vibration have little effect on the Mossman No. 
O-42 Heavy Duty Lever Switch. Once locked in place, its detent 
mechanism holds as securely as a vise. 


A Light Weight, 
Heavy Duty 
Lever Switch 


Built to take 
the “Bumps” 


Light in weight... but 4% ounces with eight contact springs... 
the No. O-42 Lever Switch was especially designed for aircraft 
use. It affords 5 amperes control rating. Die cast frame may be 
either zinc or aluminum. 


Contact assemblies of 8 springs per pile-up, 16 springs per posi- 
tion, or 32 springs total, have been successfully built into this switch. 


Positive action detent mechanism consists of a stainless steel spring, 
which is located in a brass tube, inserted and staked in the tunnel 
of the switch frame. This spring exerts pressure against two free 
rolling, stainless steel balls. Pressure on the lever causes the outer 
ball to follow the contour of the latch plate, giving positive locking 
or spring return action. This pressure is independent of the pressure 


of the contact springs. Heavy contact spring pressure is unaffected 
by vibration. 


Features of the Mossman No. O-42 Lever Switch include: 


1. Standard heavy duty contacts are of 3/16” 
diameter fine silver for 5 amperes, 110 volts 
A.C. (non-inductive). Other contact materials 


are available to meet special conditions. 


2. Contacts are spun into plated phosphor 
bronze springs. Ample wiping action of the 
heavy duty contacts insures clear contact sur- 
faces, and provides rapid liberation of heat 
and resultant efficiency with longer life. 


3. Spring contact pile-up insulators are Bake- 
lite wafers assembled under pressure to in- 
sure against distortion. Edges are coated 
with Bakelite varnish. All insulation specifica- 


tions conform to the highest standards. 


4. Stops are set into the latch plate to effect 
locking, non-locking and no-throw positions. 
Lever action can be supplied with change 


from two-position to three-position; also from 
locking to non-locking, and vice versa. 


This Mossman No. O-42 Lever Switch is one 
of a line of precision electric components 
which includes many types of heavy duty 
multiple circuit lever switches, turn switches, 
push switches, plug jacks and special switch- 
ing components. 


Donald P. Mossman, Inc., 6133 N. Northwest Highway, Chicago, (31) Illinois 


ELECTRICAL MANUFACTURING, published monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ave., New York 20,N. ¥Y. Accepted under the Act of 
June 5, 1934, at Philadelphia, Pa. authorized July 20th, 1934, Vol. 32 No. 6. 
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sign a® 


mint 
of space. 


The Great Wall of China—2550 
miles lone—built about 3000 B.C. 


THROUGHOUT EVERY STEP of manufacture, long life is built into Tobe 
Capacitors. And before manufacture begins, Tobe engineers have shown 
great ingenuity in pioneering new and advanced designs. The original 
capacitor with hold-down bracket (Tobe OM-601) is shown below. It 
has many outstanding advantages over certain other types and shapes of 
capacitors. This new capacitor is strong, compact and space-saving and 

- , the new hold-down bracket permits the 

; use of either inverted or upright termi- 
SPECIFICATIONS nals, with wiring underneath or on top 
TOBE OM-601 CAPACITORS of chassis. Write us about your capacitor 


TYPE OM § = problems. They will have the best efforts 
RATINGS .05 to 2.0 mfd. 600 V.D.C. of Tobe engineers. 
-05 mfd. to 1.0 mfd. 1,000 V.D.C. : 
STANDARD CAPACITY TOLERANCE. .. 10% 
TEST VOLTAGE. . . Twice D.C. rating 
GROUND TEST ... 2,500 Volts, D.C. 
OPERATING TEMPERATURE 55° F to185°F 
SHUNT RESISTANCE 
.05to 0.1 mfd. 20,000 megohms. 
.25to0.5 mfd. 12,000 megohms. 
1.0 to 2.0 mfd. 12,000 megohms. 
POWER FACTOR 
At 1,000 cycles—.002 to .005 
CONTAINER SIZE ; ’ 
Width 56", length 154¢", bt. 214" A small part in victory today 


MOUNTING HOLE CENTERS 114" A BIG PART IN 
INDUSTRY TOMORROW 
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War S Only Gift eee War has but one gift to offer . . . the gift of an 
amazing progress in science and engineering. The 

greater use of electrical control devices in place of 

manual and mechanical controls is a striking ex- 

ample. Electrical control replaces numerous work- 

ing parts . . . eliminates friction drag and lost mo- 

tion ...gives instantaneous response... saves 


time and materials. 

One of the most versatile circuit control devices 
of the war is the Series 345 Relay used to drop 
bombs, control auxiliary generators, switch radio 
circuits. Contact combinations range from single 
pole to three pole double throw. Contact capacity 


up to 15 amps. at 24 Volts D.C. for aircraft appli- 
Quick acting or time delay. Write for 


cations. 
Bulletin 345 for complete details. 


GUARDIAN @ELECTRIC 


imoustey 


1627-N W. WALNUT STREET 


A COMPLETE LIME OF RELAYS SERVING AMERICAN WAR 


December 1943 
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SERIES 345 RADIO RELAY 
A general purpose radio relay designed 
for aircraft use. Contact combinations up 


to three pole, double throw. Coil resist- 


ances range from .01 ohm to 15,000 
ohms. Standard voltage: 16-32 volts D.C. 
Available with delayed release or de- 

layed attract. Weight: 62 oz. Also built 
for A. C. operation (Series 340). 





SERIES 165 VIBRATION RESISTANT 
Counterbalanced armature and sturdy 
construction throughout give this relayan 
unusual resistance to vibration. Silver 
contacts are rated at 12/2 amperes in com- 

~ binations up to double pole, double throw. 

Rating for aircraft is 8 amperes at 24 

volts D.C. Available with ceramic insu- 

lation for HF and UHF applications. 

1627-N WEST WALNUT STREET . 








hy GUARDIAN 


ELECTRICAL 








SERIES 195 MIDGET RELAY 
One of the smallest of all relays. Built 
for aircraft and radio applications where 
space and weight are at a premium. 
Contact rating: 2 amps. at 24 volts D.C. 
Switch capacity up to double pole, dou- 
ble throw. 









BULLET, 
N 
0-F—112 


for q qWvick reference 
to Standard relay type 
Describes 17 : 
Models fo, war 
Pos 







relay 

: and 
ae “Pplications. 

Write for it today 








GUARDIAN \¢) ELECTRIC 


CHICAGO, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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A ighting men, whose lives often depend on 


it, have vouched for the smooth, dependable 
action of Colt Machine Guns and .45 cal. 
Automatic Pistols. This same responsible 
craftsmanship builds Colt Electrical Products. 


COLT CUSTOM-BULLT 
MOTOR CONTROL UNITS 


Colt Engineered Motor Controls are 
available in both standard and 

* custom-built units... from compact 

_ Starters for fractional H.P. motors, 
to complete control panels for 
multi-motored machines. Let an 
experienced Colt Engineer help you 
select the control best suited ‘to 
your needs. 


OLT fapinccred MOTOR CONTROLS 


COLT’S PATENT FIRE ARMS MFG. CO., ELECTRICAL DIVISION, HARTFORD, CONN. 
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You've heard of quintuplets—which come in 
fives. Our business is producing “multuplets” 
identical products by the thousands and thou- 
sands. Yes, and a lot more “identical” than Mother 
Nature usually turns out. 

Molded plastic multuplets can never improve 
upon their mold. What the mold has in design. 
accuracy and finish, the product can have, but no 
more. And that is why we design and build our 
own molds. 

This is no place to talk the intricacies of mold 
designing and building. All the pages in this 
publication couldn’t contain the story. It’s 
enough to point out that all molds have to with- 
stand molding temperatures and terrific pressures. 

Mirrorlike finish in the product requires 


mirrorlike finish in the mold. Co-efficients of 


expansion must be recognized in building the 
mold. If the product has metal inserts the mold 
must provide for them. Certain molds may have 
to be taken apart to remove the product. And 
these are only a few of the problems common 
to this business. In any event, the mold has to 
anticipate every condition of the molding—and 
that takes real antieipating. 

So, as we say, we design and build molds; for 
who knows better what a mold must do than the 
molder who is responsible for the finished product? 


And don’t take this as any reflection upon 
specialty mold builders who do fine work. But we 
are fussy about molds and prefer to build our own. 

This is an angle the user of molded plastics 
will do well to consider. It’s an item of our“ Know- 
How” which centralizes the responsibility for 
molded plastic products—often saves time, assures 
prompt deliveries, and is insurance on uniform 
quality and finish. 

We're ready and eager to talk with you about 
molded plastic parts for war products, or about 
molded plastics for peacetime goods. Let us hear 


from you. THE GENERAL INDUSTRIES COMPANY, 
Elyria, Ohio. 


THE 


ENERAL 


NDUSTRIES 
COMPANY 


PLASTICS 


Molded Plastics Division ® 


Chicago: Phone Central 8431 
Detroit: Phone Madison 2146 


MOLDED 


Elyria, Ohio 
Milwaukee: Phone Daly 4057 
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Philadelphia: Phone Camden 2215 
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MODEL “L” 


The Model “U” shown above is 12” in diameter and rated 
at 1000 watts. The Model “L” is 4" in diameter and rated 
at 150 watts. Other models in this series of larger units 
are 10”, 8”, 6” and 5“ in diameter and rated at 750, 500, 
300 and 225 watts respectively. These rheostats handle 
tough applications with ease. They provide permanently 
smooth, close, trouble-free control on big jobs. Made in single 
or tandem assemblies, in straight or tapered winding, 
from 25 watts to 1000 watts. 


Your” Answer Sook" to Reststance Probleme 


Write on company letterhead for 96-page Industrial Catalog and 
Engineering Manual No. 40. 


OHMITE MANUFACTURING CO., 4806 Flournoy St., Chicago 44, Ill. 
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Ay THA eT Chisel-Edge Washers 


Listed on Government Ordnance Standard 
Prints BEAX 1-2-3-4-7-8-10. Shown on AN936 performing on jobs vital to the war effort, it’s 
(Army-Navy) Aeronautical Standards sound policy to bolt or screw every assembly to 


be ready for the worst. 
With EverLOCK washers this is easy... and 


economical. Their distinctive design provides 
PROMPT DELIVERY ON MOST SIZES powerful flexing action on the full width of 


many sharp chisel edges. These broad edges 
dig grooves into both the nut and the work... 
are powerfully flexed and set in their own 
tracks, securely braced against strain, vibra- 
tion, expansion and contraction. 


A half turn, or less, locks an EverLOCK 


washer securely . . . saving assembly time and 
guarding against the hazards of stretched bolts 
and screws or the distortion of threaded parts. 


Wire, phone or mail your orders today. 
THE WASHER THAT HAS THE EDGE 


Today, when most lockwashers are 
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TODAY— “on land, at sea and in the air’, on fighting fronts and 
production lines— NORMA-HOFFMANN PRECISION BEARINGS are con- 


tributing to the Victory that will clear away the clouds of war. 


TOMORROW-— bettered by the added skill and experience 


gained in war-time — they will be equally instrumental in solving the 


problems of design and production of a world at peace, 


Let our engineers work with you, NOW. 


Sam ta Da D0 BU 


PRECISION BALL, ROLLER AND THRUST BEARINGS 


TO WIN THE WAR—Work—Fight—Buy War Bonds ! 
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tight spots if's a 


AVAILABLE ON REQUEST. . 


Up came the German sub—the sixth to face the U. S. Coast 
Guard Cutter Campbell, in 18 hours. Seconds later, the 
U-Boat was reeling under the cutter’s withering fire against 
her steel decks and conning tower, recoiling from the im- 
pact of the cutter’s starboard side against her pressure hull, 
floundering helplessly as shell after shell from the Campbell's 
after-guns crashed into her plates. Minutes later, down went 
the sub for the full count. 


Now it was seen that the sub’s port hydroplane had 
ripped through the Campbell's hull. Soon the engine room 
was flooding, the main electrical switchboard swamped. All 
power failed. The Campbell was a drifting, helpless hulk in 


POWER PACKAGED As YOU NEED IT 


. Handsome full-color 10x10” reproduction of this great, dramatic painting by an actual 
eye-witness—Lt. Commander Anton Otto Fischer, the internationally famous marine painter 


No advertising matter 


the night. Could STAR help the Campbell through this ‘‘tight 
spot?’ Star could — and did. When the main lighting 
and power systems failed, a Star Auxiliary Generator— 
installed for just such emergencies—provided light, refriger- 
ation and power for cooking, radio, and other purposes 
until the Campbell reached port. 

Thus, in more ways than one, Star proves its worth in the 
‘*tight spots."’ And in the actual “tight spots’ of your prod- 
uct, where stamina must be combined with specific space 
adaptation, you'll find Star’s unique welding process ready 
to fill the bill— without special patterns or special castings. 
* STAR ELECTRIC MOTOR CO., Bloomfield, New Jersey * 
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to solve your electrical contact problems 


One entire Fansteel laboratory is devoted solely to % 9 Ys. 
ited : spaek ? 
contact problems. Its facilities are yours to use. ay 'p tae 


. 
. 


For nearly 30 years Fansteel research engineers have Ze 


nt . 


- ConTacts © 


“a 


been studying electrical contacts . . . metals and alloys, 
circuit conditions, contact pressures, heat generation 7“) 
and dissipation and scores of related questions. They ' % 
have at their command complete. modern equipment 

for electrical and metallurgical investigation. Their 

wealth of experience and technical knowledge is at — when inquiring, ask for a copy 


‘ . of “Fansteel Electrical Contacts 
your service. Your problems will always be welcomed. = _4n Engineer's Handbook”. 


ANSTEE Metallurgical Corporation 
NORTH CHICAGO ¢ °¢ _ ILLINOIS 


. BRANCH OFFICES IN PRINCIPAL CITIES 
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$000 makes aud beeawlkes 


RELATIVE WIRE CONDUCTIVITY is still 110%! 


MAKES AND. BREAKS 










CONDUCTIVITY - % 
ro 
© 
x 












Patent No. 2,109,837 


THE DETACHABLE CONNECTOR WITH NO LOOSE PARTS! 


This is the test that wins instant approval for the Burndy LINKIT! For even 100 














The Burndy LINKIT 


makes and breaks would be extreme service for a small wire connection. Yet the 
LINKIT withstands thousands, with little effect on conductivity . . . proof of the 
enduring strength and wearability of its four long contact surfaces. 


Remember, too, that each half of the LINKIT is identical . . . and there are no 





extra parts to loosen or lose. The halves are quickly and securely indented to 
a the wires with Burndy HYTOOLS in the usual way. LINKITS and LINKIT lugs are 


available for all wire sizes from #22 up. Literature gladly sent on request. 


Versifiex insulating sleeve 


BURNDY ENGINEERING CO., INC., 107 Eastern Bivd., NewYork 54,N.Y. 


BY iicccquarter for Connectors 


ELECTRICAL 


| LINKET with Burndy 


O1S 
TIES 
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@ The G-M Type 29 Relay is designed mechanically and magnetically to 
give unusual efficiency and dependability in operation, Its small size and 
light weight combined with rugged construction, characteristic of all G-M 
relays, make it ideal for a multitude of communications uses. The Type 29 


is positive in action and requires an exceptionally low power input. 


Numerous circuit combinations are available to meet practically any require- 
ments. The high efficiency of the magnetic circuit insures high contact pres- 
sure. Phosphor bronze armature bearings, turning in accurately reamed 
holes in a brass bracket, insure free operation and long life. The contact 
springs and anti-vibration springs are of nickel silver. Mycalex insulators 
ore available if specified. All steel parts are heavily cadmium plated and 
the coil is carefully impregnated so that the entire unit will withstand 200 
hour 20% salt spray tests. The illustration above is actual size. 


A free standardized sample of the Type 29 relay shown above, specifica- 
tion No. 12899* is available for examination and test to manufacturers 


VISITRON PHOTOTUBES 


are available in numerous 
sizes. Made by G-M, pioneer 
in development and manufac- 
*No. 12899 samples have 12 volt D-C coils, two double throw contacts and ture of quality phototubes. 


one single throw normally closed contact. 


who are prospective relay users. Orders for free samples must be accom- 
pdnied by a priority of AA-4 or better. 


LABORATORIES BUY. War BONDS & STAMPS 


4310 NORTH KNOX AVENUE, CHICAGO 41, ILLINOIS 
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All of American’s Prints 
Are Ozalid Whiteprints 


at American Airlines they speak of “the whiteprint 
of things to come.” Here . . . print production is one 
hundred percent Ozalid—no blueprints. 

They’re making Ozalid whiteprints of their engi- 
neering and isometric drawings, weather reports, flight 
analyses, and office forms. 

What’s most important, they’re saving time, labor, 
and materials. 


WILL OZALID HELP YOU ALSO? 


If your drafting output has reached the point where 


to assign identifying colors to different departments, 
it would be more economical to do your own printmak- 


to distinguish checked from unchecked prints, ete. 
ing ... by all means investigate the savings possible 


With Ozalid you can use cut sheets as well as roll 
with an Ozalid whiteprint machine. 


stock. By ordering sheets cut to the size of your trac- 
If you have already installed expensive blueprinting ings, you can completely eliminate trimming waste. 
equipment ... you can add a Dry Developing unit, 
which when used with your present Printer, will pro- 


vide all the advantages of Ozalid printmaking 


With Ozalid you can use a wide selection of foils and 
transparent materials—an impossibility with other 
methods. You can employ these to reclaim the details 
of soiled or worn tracings . .. to make composite prints 
. and duplicate originals to be used instead of the 
original tracings in subsequent print production. 


ONLY OZALID GIVES YOU THIS VERSATILITY 


With Ozalid you're not limited to one-color reproduc- 
tions. You can make prints having blue, black, or 


All Ozalid Prints are produced in the same manner. 
maroon lines on a white background. This allows you 


Dry Development eliminates variations in production. 


" These Ozalid features will give you a “head start” in production. 


An Ozalid machine is clean, compact, 
and may be installed in a corner of the 
drafting room. Any inexperienced per- 
son can operate it. ALL prints are produced 
in the same continuous operation which in- 
corporates Exposure and Dry Development. 
No baths, driers, or plumbing connections. 


PHOTOGRAPHS—COURTESY OF AMERICAN AIRLINES 


When making design changes, it’s never 

necessary for the draftsman to redraw 

any lines which remain the same. Ozalid 
saves valuable time. Make a “duplicate origi- 
nal” of the tracing. Then, delete the obsolete 
sections with Ozalid Correction Fluid — and 
draw in the new design. It’s that easy! 


WRITE FOR CATALOG AND SAMPLES OF OZALID WHITEPRINTS 


OZALID PRODUCTS DIVISIO 


GENERAL ANILINE AND FILM CORPORATION 


JOHNSON CITY, N. Y. 
@ZALID IN CANADA—HUGHES OWENS CO., LTD., MONTREAL 


Ozalid whiteprints of engineering and 

isometric drawings enable even inexpe- 

rienced workers to grasp production de- 
tails quickly. They are easier to read and 
check than blueprints and are preferred in 
the shop and field. Pencil or ink notations 
can be recognized immediately. 


P.S. Some More Ozalid Users: 

- Pratt & Whitney Aircraft Division 

. United States Rubber Company 

. Bethlehem Steel Company 

. Emerson Radio & Phonograph Corp. 

. Ford Motor Company 

. Cramp Shipbuilding Company 
Internationa! Business Machines 2ocp. 
Edward G. Budd Manutaciurine Go 
North American Aviatiun, «ac 

10. Boeing Aircratt Company 


Senouwnrh ON 


ELECTRICAL MANUFACTURING, December 1943... 17 




































































How Brass helped to give everybody 


ROUND the middle 19th century, 
A the wooden clock business be- 
gan to run down. Seasoned, damp- 
proof wood “cost too dear”... which 
killed export and crippled trade with 
southern states. Still, what was home 
without a timepiece’? And the answer 
to that question was the brass-geared, 
one-day clock, which undersold and 
outperformed the fanciest wooden 
models, Travelling Connecticut Yan- 
kee peddlers sold them like proverbial 
hot cakes, all over the country. 


In those days, this organization 


. ELECTRICAL 


was known as “The Bristol Brass 


> 


and Clock Company,” and many an 
honest old Bristol Brass clock is tick- 
ing to this day... . Likewise, today’s 
Bristol Brass organization is ticking 
more swiftly, smoothly, and strongly 
than ever before in its history ...turn- 
ing out no more clocks, but rolling 
out endless miles of brass sheet, rod, 
and wire to help blast a path to per- 
manent peace, at the end of the fifth 
war in which Bristol has served U. S. 
. When that day 


comes, Bristol will be ready to place 


munitions makers... 
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The Time of Day 


at the disposal of brass-fabricators the 
benefits of its intensive wartime brass- 
mill experience...and to help develop 
new uses for the ageless alloy which, 
in countless instances, has never had 


a completely satisfactory substitute. 


THE 
BRISTOL BRASS 
CORPORATION 


Makers of Brass since 1850, Bristol, Conn. 
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TRIGA aS 
22-inch ---1 inch deep 





a 
(Above) The new internal-pivot bearing construc- 


tion. (Right) Top bearing (pivot and jewel) mag- 
nified 20 times. Note strong, solid construction. 


WHY tuis searinc 


CONSTRUCTION INSURES 
LONG-TIME SERVICE... 


N THESE new G-E instruments, the pivots are solidly mounted 
on the inside of the armature shell instead of being cemented 
to the outside of the armature winding. The result is a rigid construction that helps 
to maintain accurate alignment. 


The steel pivots, highly polished, are of the aircraft type, larger than normal. 
This means less stress on the bearing surfaces and a construction that will stand 
rough treatment and shock. 


The pivots rotate in low-friction, highly polished, glass vee jewels—one mounted 
rigidly in the top of the frame-and-core assembly, and the other mounted in a 
movable lower jewel sleeve located in the soft-iron core. 


This combination—accurately formed, hard-glass jewels and large-radius steel 


pivots—provides a co-ordinated bearing that has proved, by field tests, to be 
excellent from the standpoint of long life and ability to withstand vibration. 


Thin, Strong, Accurate Instruments 


1. Thinness is obtained by solidly mounting the pivots on the inside of the 
armature shell. Most instruments are approximately one inch deep. 

2. Strength is obtained by short, solidly mounted, large-radius pivots and the 
extra-strong over-all case. 

3. Sustained Accuracy is insured by the featherweight moving element, com- 
bined with high torque and permanent alignment of all parts. 

For ratings, prices, and dimensions, ask our nearest office for Bulletin GEA-4064, 
which covers instruments for use in radio and communications equipment; or 
Bulletin GEA-4117, which describes those suitable for naval aircraft. General 
Electric Co., Schenectady, N. Y. 


GENERAL @ ELECTRIC 


602- 44-6200 















For radio and other communications 
service; d-c voltmeters, ammeters, mil- 
liammeters, microammeters, and radio-fre- 
quency ammeters and milliammeters (a-c 
thermocouple type). Cases are brass or 
molded Textolite. 


D-c voltmeters, volt-ammeters and 
ammeters are specially designed to 
measure voltage and current in battery 
and battery-charging circuits on naval 
aircraft. They meet applicable Navy 
specifications. 





ECTROFILM—a new product developed 
by the General Electric Laboratories —is 
a synthetic dielectric made from raw materials 
that are available in large quantities in the 
United States. 
Capacitor manufacturers will find it ideal for 
use in most radio-frequency-blocking and by- 
pass, fixed capacitors that for years have been 
built with mica. These capacitors are of the 
type used in communications and other elec- 
tronic equipment. 
Lectrofilm has a greater combination of desir- 
able mechanical and electrical properties than 
any other one capacitor dielectric material. It 
is available in both rolls and sheets, and can 
be used in present capacitor production lines, 


little or no change being required in equipme 

or manufacturing methods. Its strength a 

flexibility make it well suited to handling } 
automatic means. 

Best of all, lectrofilm has uniform charactef 
istics; it requires little if any grading, sorting 
or inspection. Therefore, it is economical 4 
well as easy to use, and when properly applied 
will cut down the number of finished capacito 
that are rejected in test. Users of lectrofili 
can expect increased capacitor productid 
with present facilities without any increase #! 
man-hours. 

Lectrofilm is available for use by manufacture 
making capacitors for the armed forces. 








{ BIND] 


PRINT IN BINDING 


|LECTROFILM 


TYPICAL CHARACTERISTICS 


Lectrofilm in Rolls, No. 2681| Lectrofiim in Sheets, No. 2682 
For information on 
1900 volts per mil 


2500 volt il 
(Two or more thicknesses) rape ee 


D-c breakdown strength 


@ sizes 
Dielectric constant 4.0 or more 5.5 or more 
@ thicknesses 


Tensile strength Equal to Kralt Equal to Kraft 
me capacitor paper capacitor paper 


@ weights 
Power factor at 1,000,000 
cycles* Per cent at 25 C 3.5 or less 2 or less RY 
Per cent at 100 C 1.75 of less 1 or less @ additional 
characteristics 


Capacitance temperature 
Sommrcient, pet cent per ee a ... write for Bulletin GEP-217A 


egree C* 
Address: Section 16-216, 


Maximum recommended 100 C 195 C General Electric Company, 
operating temperature 
Pittsfield, Mass. 


*These characteristics, determined by actual test results on capacitors built with lectro- 
film, will depend on the type of capacitor construction. 
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These are the BENEFITS of a 
CLOSELY HELD VOLTAGE SUPPLY 









Better performance, greater reliability, and 


longer life of electronic devices 








Protection of delicate instruments and ma- 
chines, precision tools, and electronic tubes 


against sudden overvoltages 






en 
EXTREMELY CLOSE VOLTAGE REGULATION, 
so essential to speedy, accurate pro- 

duction-line testing, is automatically 

And manufacturers—don’t forget: maintained by a 500-volt-ampere 
G-E stabilizer on a test bench in a 
fluorescent-ballast factory. 


More accurate test results, fewer rejects 





A product’s salability can be increased when 






voltage stabilization is a built-in feature. 









A 
j LOOK AT THIS PERFORMANCE—Practically 
4 constant voltage for several typical 
and Here S t e ay conditions (A—Open circuit; B— 
Full load, unity power factor; C— 
Full load, 0.8 power factor lagging). 
to Get it Stabilizing action practically in- 
stantaneous, taking place in less 
than three cycles. 
IMPROVES THE PERFORMANCE 
OF EQUIPMENT LIKE THIS: 
























Radio transmitters and testing equip- 
ment 
Photoelectric equipment and other 
electronic-tube apparatus 
Motion-picture projectors and sound 
equipment 

Telephone apparatus 

X-ray machines 

Precision photographic equipment 
and photometers 

Color comparators 

Calibration of meters, instruments, 
relays 


Laboratory precision processes and 
testing equipment 


FOR DETAILS on this stabilizer’s unique 
circuit, write for Bulletin GEA- 
3634. General Electric Company, 
Schenectady, N. Y. 


The best investment in the world is in this 
GENERAL@ ELECTRIC = |" uw. 


408-53-5205 





Sponsored by the following members of the 
ELECTRICAL PORCELAIN SECTION 
NATIONAL 
ELECTRICAL 
MANUFACTURERS 
PY tT lot eh ied, 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE., AKRON 14, OHIO 
THE CERAMIC SPECIALTIES CO. 
444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 

THE COLONIAL INSULATOR CO. 

973 GRANT STREET, AKRON 11, OHIO 

ILLINOIS ELECTRIC PORCELAIN CO. 


P.O. BOX 272, MACOMB, ILL 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE., EAST LIVERPOOL, OHIO 
PORCELAIN PRODUCTS, INC. 
1241 WEST FRONT STREET, FINDLAY, OHIO 
SQUARE D COMPANY 


6060 RIVARD STREET. DETROIT 11. MICH 


THE STAR PORCELAIN CO. 


71 MUIRHEAD’ AVE., TRENTON 9. N J 


THE UNIVERSAL CLAY PRODUCTS CO. 


1501 E. FIRST STREET, SANDUSKY, OHIO 


ORCELAIN manufacturers stick to the old-fashioned 


theory that a promise of availability means: delivery of 


the finished product according to your specifications, in a 
reasonable time. It is not enough to know that the ingredients 
of Porcelain are available by the ton,—you must know that 
these raw materials will be designed, processed finished and 


delivered as promised. 


For example, the illustrated switch unit, molded of special 
electrical Porcelain, has all the properties inherent in the 
ceramic itself; resistance to corrosion, acids, thermal shock and 


arcing; high insulation value, permanence, mechanical accuracy. 


There was no heart-breaking wait for materials to fill this 


order. Porcelain is plentiful and adaptable. 


Call or write for the aid of the engineering service of any 


of the companies listed. 
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METALLIC 
RECTIFIERS 


Sulphide Selenium 


from Milliwatts to Kilowatts! 


I; you have an A.C.-D.C. conversion many years for their reliability and effici- 
problem let our engineers help you. We ency. 


ne successfully produced many appli- We invite te sibeiatien Wh yout 
cations formerly thought impractical. A.C.-D.C. conversion problems. We are 
B-L Metallic Rectifiers have been favor- equipped to render a thorough engineer- 
ably known to the electrical industry for ing service—at no obligation. 


Write today for Bulletin 78 giving full details about B-L Metallic Rectifiers. 


THE BENWOOD LINZE COMPANY = ST. LOUIS, MO. 


OTT Ue Me Mh tal ee eee) ee eC me ea ee 
Battery Chargers, and D.C. Power Supplies for practically every requirement. 
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ALCOA 


CPL IVI against your requirements 


This warplane radio part has all of these 
properties, thanks to the use of a heat-treated 
Aleoa Aluminum Alloy. Aluminum is just 


naturally light in weight and highly resistant 


to corrosion. It can be given a variety of 


attractive, durable finishes. 

This particular part is stamped out, formed 
and quickly assembled by spot-welding while the 
aluminum is in its annealed condition. Then, 
locked in a fixture, it is heat-treated and allowed 
to age harden. Held securely to shape, the fin- 


ished part is accurate, rigid and high in strength. 


& 


Other fabricators often find it possible to 
heat-treat aluminum and then form it before 
the metal age hardens. Thus they avoid distor- 
tion without having to use a fixture. Ability todo 
this depends, of course, upon the length of time 
it takes to complete fabrication of the parts. 

Many aarticles, helpful on war work, have 
been published on the working and handling of 
aluminum alloys. These are listed in Alcoa’s 
“Aluminum Service Bulletin No. 4”. We'll 
gladly send you a copy. ALUMINUM COMPANY 


or America, 2179 Gulf Bldg., Pittsburgh, Pa. 


ALUMINU 
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MICAMOLD pioneered in the develop- 
ment of basic capacitor designs many 
years ago. These desians are still the 
standards in the field - .-. applicable to 
new electronic techniques as well as to 
those in general use .. . superior in engi- 
neering, construction and service. If you 
gre now engaged in an assignment .. . 
for present or future use...a Micamold 
engineer will be glad to work with you. 


KEEP BACKING THE ATTACK... 
KEEP BUYING MORE WAR BONDS 


There’s a Micamold Capacitor for All Radionic and Electrical Applications: 


Receiving and Transmitting Mica Capacitors « Molded Paper Capacitors 
¢ Oil impregnated Paper Capacitors *« Dry Electrolytic Capacitors ° 
Molded Wire Wound Resistors 


MICAMOLD RADIO CORPORATION 


1087 FLUSHING AVENUE BROOKLYN 6, N. Y. 
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‘a full range of sizes, shapes 
teria! ’ Sawalations of all types 
vai ble including special develop- 
‘ments like Auto-Lite’s Vega Chromoxide 
Enamel, an insulation of decided advan- 
tage where resistance to heat is of para- 
mount importance. 


















Equally revolutionary advances in 
other types of wire and cable have 
helped manufacturers perfect products 


with increased heat resistance, improved 
performance characteristics...and often 
at decided savings in cost. 


For further information on your spe- 
cific problem, write to 

















THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONT, Wire Division PORT HURON, MICH. 
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Faced with a problem 


PLANNING YOUR 
NEW PRODUCT? 


GET IN TOUCH WITH DIAMOND G 


for lock and flat washers, heat 


Are you running into problems planning your new 
product? Problems on lock or flat washers, heat treating 
of small parts or the production of these parts? Then 
now is the time to call in the Diamond G man. He has 
the experience and “know-how” to help you solve 
many problems... plus the ability to place at your dis- 


posal the productive facilities of the Diamond G plants. 


WASHERS .... lock and flat or any type you need 
from No. 0 (1/16” IDO) to 2” . . . steel, cadmium- 
plated, bronze or stainless steel . . . AN935 series.as 


well as aviation flat washers AN940, AN945, AN960 
and AN9Q70. 


treating, metal parts 


HEAT TREATING . that can help you 


speed your production, reduce rejects and cut costs to 
rock bottom. Our plant is fully equipped to heat treat 
as many as 50,000 pounds of small part; (up to 2”x2”) 
and guarantee you hardening and tempering that is held 
to a tolerance of within 2 points Rockwell Hardness. 


METAL PARTS .. . today our plant is ready 


with the most modern equipment to produce small 
stampings, flat and coiled springs, etc. We will welcome 
the opportunity of helping you turn out the small parts 
that will be necessary in your future products—the ex- 
perience and “know-how” we are now using to help 
win the war can help make your products for peace 
better, faster and at lower costs. Write... 


GEORGE K. GARRETT CO. 


D & Tioga Sts., Philadelphia, Pa. 
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LELAND MOTORS AND GENERATORS 
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#12 Blower reduces space requirements for 


heat dissipation. Unexcelled for applica- 
tions in electronic equipment. 


OUTPUT.. .15 C.F.M. at 8000 R.P.M. 
HOUSING ... High impact plastic 
WHEEL... Turbo type Ih” diameter 
WEIGHT .. . Housing and wheel 2 ounces 


Bulletin including complete performance 
specifications available on request. 


L-R MANUFACTURING COMPANY 


TORRINGTON, CONN. 
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A-B Precision Type 


Limit Switches are 
available in a wide 
variety of enclosures 
andoperating levers. 
A few are illustrated 
below. See Bulletin 
801-802 for com- 
plete line. 







UE for Machine Tool Applications 
Enclosures 


For 1001 applications 


Roller lever operated 


For panel mounting 


Cast Iron 


Water and dust-tight 


With side roller arm 


For cavity mounting 


Sheet Metal 
ALLEN-BRADLEY 


PRECISION\TYPE LIMIT/ SWITCHES 
ntalloion Sawa 









| 
ALLE -BRADLEY 


Ut 
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& ‘Tine thing!.. now the kid sister does 
5 as much work as I do... 


AMERICAN 
PHILLIPS 
SCREWS”’ 


She... like thousands of other women... thought she had to 
be “big and strong” to hold down a job in a war plant. And 
for some jobs she would... like driving Slotted Head Screws. 
But not for the job of driving American Phillips Screws, because 
American Phillips Screw Driving is so easy...so free from strain on 
nerves and muscles. ..that her day’s output on assembly work is right 
up there with her big brother's. 
What could be simpler? All she does is aim the driver with one hand 
while the other hand holds the work. No wobbling at the start, no 
crooked driving, no time lost, no effort wasted. 
This is why American Phillips Screw Driving is playing a major part 
in keeping production up in labor-short assembly departments that 
must employ women and inexperienced men. 


AMERICAN SCREW COMPANY 


PROVIDENCE, RHODE ISLAND 
Chicago: 589 E. Illinois Street Detroit: 502 Stephenson Building 


TAs 


1. Fast Starting—Driver point 
automatically centers in the 
recess... fits snugly. Screw 
and driver “become one 
unit.” Fumbling, wobbly 
Starts are eliminated. 


ELECTRICAL 


2. Faster Driving—Spiral and 
power driving are made prac- 
tical. Driver won’t slip out 
of recess to injure workers or 
spoil material. (Average time 
saving is 50%.) 


MANUFACTURING, 


3. Better Fastenings—Screws 
are set up uniformly tight, 
without burring or breaking 
heads. A stronger, neater job 
results and there are no 
gouges on work-surface. 
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A TYPE FOR 
IMPORTANT NEEDS 


STYLE “K” RESISTORS: Power Wire Wound Resis- 


tors 5, 10, 25, 50, and 120 watts. 

Wire lead or lug terminals on styles 5K and 10K. 
Lug terminals only on styles 25K, SOK, 120K. 
Non-inductive windings available. 


Various types of mounting, shown in catalog. 


STYLES A, B, C, D, E, F: 120,90, 50,35, 20,10 watts. 


Hermetically sealed power wire wound resistors. 
Designed to withstand salt water immersion tests. 


Ferrule Terminals for fuse clip mounting. 


Non-inductive windings available. 
STYLE V. D.: 10 watt ond 15 watt wire wound. 


Resistors designed to make voltage divider sections 
when mounted end to end on through bolt. 


SPRAGUE SPECIALTIES CO., 


STYLES MFA, MFB and MFC: Precision Meter Multi- 


plier Resistors. Hermetically sealed. Salt water immer- 
sion proof, 


Type MFA—7.5 megohms max. 
Type MFB—4 megohms max. 
Type MFC—1 megohm max. 


STYLE SP: Wire wound bobbin type resistors. Style 
SP-1, single section. Style SP-2, dual section. 


2.5 watts, continuous rating, per section. 


250,000 ohms max. per section. 


MEGOMAX: High voltage, high temperature, composi- 
tion resistor. Hermetically sealed. 


Type 1—3400 ohms to 100 megohms 
Type 2—6800 ohms to 100 megohms 


Voltage and power ratings depend on resistance value. 


Resistor Division, NORTH ADAMS, MASS. 


6 A EE AT Nig ORRIN Ee I NS Tn Re. RE BRE el 


AGUE | O}OLOLIM RESISTORS 


REGISTERED TRADEMARK 
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COMPRESSION, 


This is an industrial designer’s conception of a 
post-war product in molded plastic. Think of it, 
for a moment, as your product... asa picture of an 
idea with which you hope to capture tomorrow’s 
market. .. . So far, so good. 


But, (and this is most important) the translation 
of this idea into reality . . . the ultimate success of 
your product . . . depends upon your choice of 
custom molder. Because your molder’s function 
consists of sweating through the engineering work 
(both from molding and end-use viewpoints), 
meshing this with his knowledge of the myriad 
plastic materials . . . and then building the molds, 
running the job, finishing each part as required, 
and feeding it into your production lines as your 
schedule demands. Full responsibility, which 
should be based on proven ability. 






MOLDED PLASTIC JOB 


Success story... in the making 


Here at CMPC our presses are filled with war 
work, but we’re planning future products with 
many manufacturers who are aware of the tre- 
mendous advantages of getting the jump on com- 
petition. We are working with them (as we will 
with you) in both design and engineering. We're 
giving sound, unbiased advice on the selection of 
molding materials. Then, when the great day 
comes, the spade work will be done, and we will 
assume full responsibility for every operation— 
mold making, molding, and finishing. 


If you’re planning plastics, you'll find a friendly, 
interested understanding of your problems here, 
a COast-to-coast reputation for quality production, 
and the largest and best equipped custom molding 
plant in the Middle West. Ask for a CMPC devel- 
opment engineer. There’s no obligation. 


CHICAGO/MOLDED abu PORATION 


1024 NORTH KOLMAR AVENUE, CHICAGO 51, ILLINOIS 





INJECTION, 






ELECTRICAL 





AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 
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y TYPES OF 
: 70 FIT 


Comparative Analysis of 3 Corning 
Coil Form Methods 


MULTIFORM BLOWN PRECISION GROUND 
COIL FORMS COIL FORMS COIL FORMS 


O. D. Diameters 9/16" to 12” %" to 11/4” 


} 


Lengths 0.70” to 10/4” 2" to 9” V_" to 6” 








Wall Thickness 3/32" to Ve" Vg" to We" | 3/64" to 3/16” 


Maximum Threads 


per inch 








12 





——+ 


+ 0.015" on root + 0.002” on root 
diameter of thread diameter of thread 


+ 2% but not 
Tolerance less than + 0.010" 
on all dimensions 








Mold formed Punched or ground Punched or ground 





Metallizing Yes Yes Yes 








. 


Types of Glass No. 790 Only No. 707 or No. 774 No. 707 ot No. 774 


Comparative Properties of Corning 
Coil Form Glasses 


lee MULTIFORM COIL FORMS 


> 
é Works 
(°C) 800 500 ; ge a all-roun 
il forms , 
, offers coil istics -- + ¥ 
ee 8s 32 perior electrical Character quantity. Low 
: su : in 
ce table to 
erately pf! : st adap : 
Water Absorption—24 hrs.(%) <.01 . — cient of expansion: Mo vere multiple 
ven ase™ be | complicate quired. GO0d tha ting 
og R at 20° : . z lying m ® 
tallized for hh y Stade from 














$.1.C._—20° C—1 MC 4.0 
P.F.—20° C—1 MC (%) 














L.F.—20° C—1 MC (%) 


“PYREX” is a registered trade-mark and indicates manufacture by Corning Glass Works 
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PRECISION GROUND COIL FORMS 


ghtly more expen- 


In minimum quantitie 
curate thread con- 


units for No. 774 glass, | 
ck-bottom prices. 
method, while sli 


provides coil forms at tO 
Forms are unusually strong mechanically 
ent for easy inspe roduces most ac 
tours. Adaptable to any quantity. Has ad- 
of transparency. Mountings OF 


. Can be metallize 
mblies Of terminal vantage 
rom No. 707 glass terminal clips a9 be applied by metallizing. 
hand molding, for Made from either No. 07 or No. 774 
glasses. 


Electronic § 

Sales De 

nas Tubing Division — 
ing Glass Works, Corning, N. Y 


Please send 
me 
the full story on Corning’s 3 Coil f 
oil form methods 
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Thirty-one years’ experience in melting and 


rolling a large range of analyses—in many 


combinations. The Andrews Steel Company 
enjoys a national reputation for unusually 


high quality and exceptional service. Try it! 


WE MANDOREWS STEEL CO. 


NEWPORT, KENTUCKY 


Electric furnace alloy steel will be available from our electric 


ANDREWS furnace plant for late January melting and February delivery. 
iaae 
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Many full-grown men are. They take to 
Miniature (or Model) Railroading with 
a lot of zest, and they have fun. 

Now, the motive power for a minia- 
ture railroad comes from very small but 
powerful electric motors. They keep the 
trains on schedule, day in and day out. 

Whether you operate your own rail- 


road or not. you can appreciate how im- 


ENERAL 


NDUSTRIES 
ee Was 


VUMddl 


ELECTRICAL 


portant the power problem is. But, of 
course, driving miniature locomotives is 
only one of the many, many jobs that 
must be done by compact, powerful 
motors like the various “Smooth Power” 
models we have been making for years. 

We're looking for new jobs for these 
motors—right now. When war demands 
are satisfied we want to put “Smooth 
Power” motors into as many civilian 
applications as we can. Please let us 
know if your postwar products are likely 
to need very compact, light-power mo- 


tors. It’s not too soon to talk it over. 


THE GENERAL INDUSTRIES COMPANY 
OHIO 


ELYRIA 
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ESIGN problems that involve elec- 

trical remote control quickly fade 
when you take advantage of Automatic 
Electric’s experience. That’s because 
electrical control has been Automatic’s sole business 
for over fifty years. During that time, they have not 
only designed and manufactured relays, stepping 
switches, and a wide variety of other control appa- 
ratus—but have also gained the experience necessary 


to adapt these devices to countless needs. 


Next time you are faced with an electrical design 


Relays 


AND OTHER CONTROL DEVICES 


AUTOMATIC 
a on ee 


PARTS AND ASSEMBLIES FOR 
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problem involving remote control, 
switching, selection, counting, signal- 
ing or quality control, try calling in the 
Automatic Electric field engineer. Help. 
ing customers whip such problems is his everyday job. 


In the meantime, be sure you have a copy of the 
new Automatic Electric catalog of “Relays and Other 
Control Apparatus.” You'll find it the most com- 
plete guide to the selection and use of control devices 
ever published. We'll be glad to send a copy without 
charge. 


Distributed by 


AUTOMATIC ELECTRIC SALES COMPANY 


1033 WEST VAN BUREN STREET, CHICAGO /7, ILL. 
In Canada: Automatic Electric (Canada) Limited, Toronto 


EVERY ELECTRICAL CONTROL 
























No rule can give 
the answers to 
ALL metal problems 


A HANDY device, the slide rule. Knowing the physical properties of a metal you can 
find the strength of a bolt, for instance, just like that. But there are other things about a 
bolt material you also need to know: Can it upset cold—or does it hot work easily? Can 
it be roll threaded? Does it machine readily? Is it rustproof? Will it resist vibration? Is 
it corrosion resistant—or will outdoor exposure create a constant threat of failure, pos- 


sibly involving costly equipment? 


i A slide rule cannot give you the answers, but there is a metal in the Copper-Silicon 
a Alloy group (Everdur*) that will. In the electrical field alone, millions of Everdur bolts 
the and other items of pole line hardware have been giving dependable service for years in 
-~ highly unfavorable locations. And for good reason! . .. Everdur was developed for struc- 
job. tural and engineering uses requiring a workable and weldable metal with the tensile 
the strength of mild steel and the corrosion resistance of copper. 

ther 

om- 

ices 

out Other products of The American Brass Company have provided the answer to produc- 


tion of complicated parts of unusual design. Special Extruded or Drawn Shapes in pinion, 
cam, and many other irregular sections—in copper and nearly all of its alloys, in long mill 
lengths—suitable for screw machine use or ready for cutting up into assembly parts with 
little or no machining . Consider also Anaconda Hot Pressed Parts—gas, air and water | 
tight with twice the strength of sand castings—uniform, accurate in dimension, and a | 
wide range of copper alloys from which to choose ‘» Or Anaconda Pressure Die Castings 
with their adaptability to intricate coring... with all the advantages of other types of 

die castings—plus higher strength, greater hardness and toughness, higher resistance to 
impact and, being copper alloys, possessing freedom from rust and a high degree of cor- 


rosion resistance. 
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Answers to other metal problems are often found in Brass, Bronze or Nickel Silver. One 
















of these strong, ductile, workable copper alloys, in suitable composition, with temper and 


Ted cta 


grain size adjusted to the need, is more than likely to give the utmost value for opera- 
tions such as spinning, stamping, cupping, forming, deep drawing, machining—or for 
whatever metal-working operation your product calls. These time-tried metals offer 
other economies; in longer life for dies and cutting tools; in greater uniformity of parts; 
in brazed, soldered or welded assemblies. And, lest you forget, products made of Copper 


Alloys possess Copper’s immunity to rust and provide good resistance to corrosion. 


Naturally we don’t know all the answers to metal problems, but with the accumulated 
experience of more than a hundred years we have had the opportunity to work out many 
of them. Frequently a solution has been found in an alloy with special characteristics, 
such as Avialite*, Tobin* Bronze, or Beryllium Copper. Our Research Department has 
produced and tested many special copper-base alloys, most of which are now in common 
use for special types of service. We will be glad to discuss with you war production metal 


problems which you may consider especially difficult. 


And when the 
Red Metal gets 
= the Green Light... 


















Copper, as you know, is off to the wars... every last, single, precious ounce 
of it. But despite every possible substitution, war demands for copper are 
greater than its vastly increased production. The properties which have made this metal 
and its alloys so essential for our tools of war—high electrical and thermal conductivity, 
resistance to corrosion, strength, workability and durability—are the same properties 
which make these metals indispensable to industry. 

So when, with peace, Copper gets the green light, it will resume its role as the “metal 
of progress’’—contributing its many desirable properties to the development and con- 
struction of countless improvements in the art of living, in the fields of science, engineer- 


ing and manufacture. *Trademark Reg. U.S. Pat. Off. 





DA THE AMERICAN BRASS COMPANY 


sumer 


General Offices: Waterbury 88, Connecticut * Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 


RANGES 
D-C Voltage —Measurements from 10 millivolts 
to 1000 volts (20,000 ohms per volt) in full scale 
ranges of: 1/10/50/200/500/1000 volts. (Up 
to 5000 volts with very compact external mul- 
tiplier.) 
A-C Voltage — Measurements from 0.1 to 750 
volts (1000 ohms per volt) in full scale ranges 
of: 5/15/30/150/300/750 volts. 
D-C Current—Measurements from 0.5 micro- 
ampere to 10 amperes, in full scale ranges of: 
50 microamperes, 1/10/100 milliamperes, 1/10 
amperes. (Higher ranges with external shunts.) 
A-C Current — Measurements from 10 milliam- 
peres to 10 amperes, in full scale ranges of: 
.5/1/5/10 amperes. Higher ranges, up to 1000 
amperes, with external current transformers. 
Resistance — Measurements from 0.5 ohm to 30 
megohms in full scale ranges of: 3,000/30,000/ 
300,000/3 meg./30 meg. Center scale values 
are: 25/250/2,500/25,000/250,000 ohms. 


¢ The growing use of electronic devices and other sensi- 
tive circuits throughout industry poses no new instru- 
ment problems for contractors or maintenance depart- 
ments WESTON equipped. The familiar Model 785, with 
its high sensitivity and broad range scope, answers these 
newer measurement requirements. But more . . . it also 
covers most of the usual maintenance needs. 

Model 785 furnishes another example of WESTON’S 
engineering foresight . . . designing instruments always 
with the needs of to-morrow in mind. Other WESTONS, 
equally important for efficient maintenance in the days 
to come, are the time-saving WESTON Clamp Ammeter, 
and the WESTON foot candle meters which measure all 
types of lighting direct . . . without correction factors. 
Weston Electrical Instrument Corporation, 582 Freling- 
huysen Avenue, Newark 5, New Jersey. 


Laboratory Standards . . . Precision DC and 
AC Portables . . . Instrument Transfomers 
--. Sensitive Relays ...DC, AC, and 
Thermo Switchboard and Panel Instruments. 


Specialized Test Equipment . . . Light 
Measurement and Control Devices .. . 
Exposure Meters...Aircraft Instruments... 
Electric Tachometers...Dial Thermometers. 


Emer sence on oem nRRmRRS ARENRRERRIMRECeRE centre oF Same nape 
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“BAKELITE” PLASTICS—Problem Solvers for Industry 


When one manufacturer solves a wartime production 
problem by using the right BAKELITE plastic, the result 
may be helpful to many other manufacturers. In this 
spirit, we pass along here the solutions to seven typical 
problems, any one of which may provide the answer to 
yours. The plastic materials discussed are, of course, 
available only for highly essential uses. 

Do you have a tough coatings problem? In recent 
tests, steel panels coated with a BAKELITE resin primer 
showed no blistering, pimpling, or rusting after 8,000 
hours of continuous water immersion, while other prim- 
ers failed at 300 hours. 

Does the molding of pieces thicker than 3 inches, 
using thermosetting materials, interest you? Heatronic 
molding, a recent development of the Bakelite Labora- 
tories, makes this possible, speeds curing time. 10 to 50 
per cent, drops molding pressure 30 to 40 per cent. 

These examples are typical of the scores of devel- 
opments you will be posted on if you keep in touch 
with Bakelite Plastics Headquarters. Our Engineering 
Staff and Development Laboratories have amassed a 
wealth of data that can help you now with your essen- 
tial production problems, or with your plans for the 
days to come. 

Write for specific technical literature. Please address 
Department 16. 





A manufacturer, wishing to eliminate the assembly of several parts 
normally required in small relay construction, designed an improved 
relay for which the base and stationary contact support were to be 
molded in one piece. A BAKELITE general-purpose molding material 
was specified for this unusual and complex construction. This material 
provides the desired dielectric qualities and fine finish. It also with- 
stands the severe vibration encountered in aircraft and shipboard in- 
stallations, as well as salt atmosphere and wide temperature variations 
—from 60 deg. F. below zero to 180 deg. F. above. 
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BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 








Today, plywood can be made sturdy, durable, waterproof, and 

(3 weather-resistant—with BAKELITE phenolic resin glue. Wartime ap- 

si plications, such as the plywood airplane and glider, Army truck 
30 EAST 42ND STREET, NEW YORK 17, N.Y. bodies, and Navy PT boat sections have demonstrated these properties. 
Recently, carloads of BAKELITE phenol-bonded plywood were sent 
abroad to make pontoon bridges—stub-nosed boats that will float on 
rivers for months at a time, withstanding weathering and hard wear. 



















BOOKLET 16-A “BAKELITE HORIZONS” 
—This pamphlet provides a brief 
introduction to BAKELITE plastics. 
Describes the origin of plastics... 
their forms, fabricating techniques, 
and applications. 


BOOKLET 16-P “A SIMPLIFIED GUIDE 
TO BAKELITE PLASTICS’’—A 16-page, 
illustrated booklet that describes, in 
digest form, the various types of 
BAKELITE plastics and synthetic 
resin products. 


BOOKLET 16-M BAKELITE MOLDING 
PLASTICS”—A 32-page illustrated 
reference booklet. Gives technical 





















descriptions of the various BAKE- 
LITE thermosetting and thermoplas- 
tic molding materials. 


“MOLDING TECHNIC FOR BAKELITE 
AND VINYLITE PLASTICS” (Price $3.50) 
—A 224-page manual on the art of 
molding plastics. Contains latest 
technical data the designer, engi- 
neer, molder, and user should know 
about designing and fabricating 
hot-set and cold-set molding mate- 
rials, 


BOOKLET 16-L “BAKELITE LAMINATING 
PLASTICS”’—A 24-page illustrated 
booklet. Describes, in detail, various 
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Now, lighting fixture sockets aboard America’s Victory Ships are 
molded of BAKELITE phenolic plastics. They are lighter, more compact, 
and more durable than sockets previously used. The manufacturer 
found that less breakage and faster assembly made possible a produc- 
tion jump of 10 to 15 per cent .. . pushed costs down 10 per cent. 
The new socket has been approved for use aboard all ships of our 
Merchant Marine, where it will withstand vibration and extremes in 
temperature change. 
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A tiny blower measuring only four inches in diameter, weighing only 
four ounces, cools the radio and other electronic equipment on Amer- 
ica’s fighting aircraft. Using a BAKELITE general-purpose phenolic 
molding material, the manufacturer has been able to mold the light- 
weight blower housing to close tolerances, yet secure good heat resist- 
ance and mechanical strength. 


types of laminated plastics made Shows how these new resins accel- 
with BAKELITE laminating var- erate bodying time and improve 
nishes, and illustrates many appli- performance of many surface coat- 
cations. Outlines fabricating tech- ings. 


niques, and gives\ASTM data, 
BOOKLET 16-) “BAKELITE COATING 
BOOKLET 16-V “BAKELITE HEAT-HARD- PRODUCTS” — A 4-page folder for 


_ (CW 


ENABLE VARNISH, ENAMEL, LACQUER, 
CEMENT” — A 40-page illustrated 
booklet. Describes resin- baking 
coatings and bonding materials— 
their properties, uses, and advan- 
tages, 


BOOKLET 16-F “BAKELITE C-9 RESINS” 
—A 12-page illustrated booklet for 
the paint and varnish technologist. 


the paint and varnish technologist, 
describing the new water emul- 
sions based on C-9 resins. 


BOOKLET 16-Q “BAKELITE SEALING 
SOLUTIONS FOR POROUS CASTINGS” 
—A 4-page folder that tells how to 
reclaim porous and spongy castings 
by impregnating with resin-baking 
solutions, 


















AN INTERESTING FEATURE of the huge 
Curtiss Commando troop-transport plane is 
its use of an extremely lightweight, yet tough 
POM eC UU MLM Tim Mele Loe 
at low pressure using a BAKELITE laminating 
resin. To provide strength needed to with 
stand air pressures encountered in flight, the 
mast is molded in one piece, using a special 

acts) 1: Ma SO Ch LoL 
ing cloth, this material, after it is impreg- 
nated with BAKELITE phenolic resin, is 
act yt Me 
Tene GM CM: tut Mies ee 
nations remain intact, the finished mast has 
unusually high mechanical strength 





The lining of the food containers used in Medical Corps hospital 
food carts must stand up against constant scraping with ladle or spoon 
when serving, and sudden temperature changes on sterilizing. That’s 
a tough assignment for any coating. Yet a BAKELITE resin baking 
finish does the job—and does it well. Known best before the war for 
its use in insulating and bonding armature and coil windings, these 
glasslike coatings have passed many rigid requirements in meeting 
today’s wartime needs in replacing plated linings for cans, drums, 
and tanks. 


Army, Navy, Federal housing developments, and Navy and Maritime 
ships are using plumbing accessories molded of BAKELITE cellulose 
acetate. Five hundred thousand faucet handles have already been pro- 
duced—and are proving highly successful because of their low heaf trans- 
mission, good heat resistance, fine appearance, and resistance to corro- 
sion. Other developments include a shiny white elbow, for toilet flush 
tanks that will not shrink or distort in service. 


BAKELITE 
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Birth of a 
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BEFORE CURRENT con surge through copper segments someone hes fo 
worry about faultless’ insulation between those s€gments. Micd, 
Insulation Headquarters, takes care of that for you — beginning with 
pure, raw mica from aur own mines — richest deposits in the world. 





SKILLED NATIVES trim ond split this raw mica CONTINUOUS automatic layer machines combine 


into thin splittings fone thousandth of an inch) the splittings with cement — the first step in forming 
ready for shipment to out plant where they are sheets from which Micanite commutator segments 
bviTt up in a wide variety of Micanite electrical and other flat shapes are made. 

insulations. 


Grrr RECONDITIONING time 
may be a stumbling block for peak, 
wartime power generation, especially when 
odd-shaped, unusual-sized segments and 
rings are needed for unusual commutators! 
But Insulation Headquarters is fortified 


against such delays with complete equip- 
ment — to cut and mold the Micanite parts 
you'll need to keep those generators hum- i 


ming. For another time-saver, order all of 
, the electrical insulations you'll need for 
THERE'S NO DELAY in/secytipg/ segments Ond~ transformer, motor and cable repair work 
other built-up mica parts jeday Mgdem equipment —at the same time. 

at Mica Insulator is ready te’ go/}o work fog you 
— following your exact specifications, tdbridoting 
and molding to minute tolerances — qui¢kly// | 


ie Meath 


200 Varick Street, New York 14,N. Y. © 600 Van Buren Street, Chicago 3, Ill. * 501 Marion Building, Cleveland 13, Ohio 
} Representatives in principal industrial centers 
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1G you believe in the future of America as we 
do, then we’re asking for an appointment im- 
mediately after the victory has been won.. 
when a bright new era awaits us all. 

Perhaps we can talk about a coil problem 
... how thoroughly we’re organized to help 
you on such a problem only military censor- 
ship forbids telling now. Or it may be that 
you manufacture your own coils and will be in- 
terested in discussing magnet wire—any shape 
—any insulation that your operations require. 


SE 


As a matter of fact, perhaps we can get to- 
gether now, but if it happens we can’t, remem- 
ber we have a date in and for the future. When 
we both can keep it, you can again take advan- 
tage of Anaconda service and the benefits 
derived from the single product control “from 
mine to consumer”’ backed by years of contin- 
uous metallurgical experience. om 
ANACONDA WIRE & CABLE COMPANY 
—— Offices: 25 Broadway ,New York 4 AN 

chicago Office: 20 N. Wacker Drive 6 ta 


Subsidiary of Anaconda Copper Mining Co. 
Sales Offices in Principal Cities 


This familiar trade-mark 

symbolizes the best ef- 

forts of modernresearch 
and production, 


ANACONDA WIRE & CABLE COMPANY 
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VICTORY 
WRINKLE FINISHES 


Developed by MeW 
without 


CHINAWOOD OIL 


© conform with government regulations prohibiting the use 
of chinawood oil in the manufacture of standard wrinkle 
finishes, OUT laboratory has developed © complete line of 


wrinkle finishes without this critical material. 


Victory Wrinkle Finish gives ° uniform wrinkle of the de- 
sired pattern in o single coat using ordinary methods of applica- 
tion. Its characteristics are similar to those of our well-known 
Duart Wrinkle Finish, providing a tough, durable coating which 
readily covers surface imperfections. it is supplied in a full range 


of colors. Write for full details. 


“. Formula for 4 Quick Finish” a 
BUY MORE WAR BONDS 


MAAS 
& WALDSTEIN COMPANY, NEWARK, N. J 


PRODUCE 

RS OF 

BRANCH OFFICE LACQUERS, 

SA ENA 
ND WAREHOUSES: corel SYNTHETICS AND SP 
LL AVE., CHICA eeuaery 
GO, ILL. FINISHES FO 
R “a PU 
RPOSES 
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ecember 1948 ICO BLVD., LOS ANGELES, C 
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THE IMPERISHABLE QUALITY OF A GEM 


P= of craftsmanship which ous to heat up to 1000°C...insu- 
produced the exquisite ste- lating qualities unimpaired even 
atite cameos and intaglios of the with arc-overs ... impervious to 
ancient Greeks and Romans moisture... AtSiMac Steatite 
lives today in the fine workman- Ceramics perform in a manner 
ship, characteristic of AtSi1Mac impossible of perishable organic 
Steatite Ceramic insulators for materials. 

electronic uses. ose 9 


And the imperishable qualities A.S1Mac is produced in a as pase: mi 
of those ancient steatite gems variety of bodies with electrical IT IAa TL eae ee Se bali, 
that have survived thousands of properties to fit your require- 
years are present in greater ments. Our Research and Engi- © FOR ELECTRONIC USES 
measure in AtS1Mac Steatite neering staff will gladly cooper- 

Ceramics. Sere ecm AMERICAN LAVA CORPORATION 

Permanent in their hardness, insulation for economy in 


strength and rigidity...impervi- production. | CHATTANOOGA 5. TENNESSEE 

































The Cook UX Pressure Switch 
ideal for applications under water or 


L) is 


where explosive liquid or gas pressure 
variations should be detected. Water and 
explosion proof, this switch operates by 
means of a varying Bellows and Micro 
Switch arrangement. The heavy bronze 
case with rubber gasketed cover is gas 
tight and proof against heavy shocks or 
impacts. Leads are brought out through 






























patented compression couplings. The UX 
Pressure Switch is adjustable to respond 
to 114" water column differential. 


REASONS 


(AMONG HUNDREDS) 


* 






The Cook Low Pressure-High Amperage 
Switch (2) employs a large area bellows 
to record minute variations in line pres- 
sure. It operates a 28 ounce, 30 ampere 
S.T.D.P. Micro Switch with a range of 
1!2" to 10” water column with 1” differ- 
ential. It is supplied with heavy current 
carrying terminals, hard rubber insula- 
tion and No. 12 B.S. flexible leads. A 
rigid frame permits several mounting ad- 


why industry says 
“Look to Cook” 


to quickly solve your 


justments and prevents distortion which 
may affect adjustments. 


engineering problems * 
The Cook Strato-Switch (3) is designed 
to program a series of switch operations 


99 in any desired sequence of electrical op- 
erations. It is so named because it was 
first designed to control such sequences 


in the ascent and descent of a plane. It 
is shown here without wiring or cover. 


is the motto of Cook Engineers ‘ 


The Cook Hydro Switch (4) provides a 
means of electrically detecting variations 


Never have the facilities of the Cook Electric Company been so geared to in high peessare fey@rndlic cleeaits for 


new and unusual designs as today when pressed by the ever changing vessels. The bellows is enclosed in a 

5 . ‘ heavy bronze casting so designed that 

aemanas oO Var e ( Ss ° the end plate of the bellows serves as a 
1 is of wartime industry I 1 plate of the bell 

piston and absorbs an effective sudden 

In the five switches illustrated here, Cook Electric Company has put all surge. The armature has an adjustable 


; : : ; cam which actuates a Micro Switch. 
the ingenuity of a company to whom no design problem can be termed 


impossible. : * 
Check over details of these five new switches, designed to fill specific The Cook Thermal-Aire Bellows Switch 
or (5) is designed for use in applications 
needs and now in production for the general use of industry. where extreme sensitivity is required. It 
can be operated by air, gas, steam, water 
Whatever vour engineering problem, Cook Electric’s fine staff of forward- or other fluids. It may have a differen- : 


; . ; : ; 4 tial as low as 4%" water column and ad- 
looking engineers are ready to build for you just the bellows or switching install to tenets 3" wines cela 
to 30” water column. It is corrosion re- 
sisting, will withstand severe shock and 
unusual problem. vibration and is not affected by tempera- 
ture variations. It can be mounted in 
any position without affecting the opera- 
tion of the switch. 


unit to serve vour needs. We are at your service to tackle the new and 


OOK ELECTR ic 





2700 SOUTHPORT AVENUE e CHICAGO (14) ILLINOIS 
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\Never Oc e wutca hl Cwatt 






Te eae ROTOR 


You've never seen a motor like this new Fairbanks-Morse Motor, because never before 
have so much stamina, versatility, and protection been built into one motor housing! 





Buy War Bonds 


CHECK THESE POINTS... 


Y 1. 40° C. Motor. Y 2. Protected frame. 


Y 3. Conduit box has controls that give new meaning to ‘‘adaptable,” 
*“convenient,”’ and “‘handy.”’ 


Y 4. Famous Fairbanks-Morse COPPERSPUN Rotor—the ONLY rotor 
centrifugally cast in ONE piece and of COPPER. 


If you are buying motors now but want them to be up-to-date for postwar production, see 
this motor demonstrated. There’s no other way to appreciate how much more it 
offers you! Fairbanks, Morse & Co., Fairbanks-Morse Building, Chicago 5, Illinois. 


FAIRBANKS -MORSE 
Misa 0 ee URS a & 
PUMPS Sates (Fy 
MOTORS Sta 
Ras ATU ea a 
RAILROAD EQUIPMENT 
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MANUAL STARTERS 
Give your war-driven machines the right “START” — keep 
them under safe CONTROL — hold them to emergency 
peaks without risk of motor overloads! Let ARROW- 


H & H Switches carry thts load of responsibility for 
your production. 


Thermal overload protection for motors up to 714 H.P., 

M | 440-550 Volts, sizes “0” and “1”. Available in reversing and 
Pata two-speed types, mechanically interlocked. Handy front- 
operating manual control, with “Start” — “Stop-Reset” 


operated Push Buttons. 
Across-the-Line Type (“RT”); straight-line linkage me- 
chanism, — no wipe on contacts, minimum of mechanical 
wear. Contacts silver to silver butt type; movable contacts 
full- floating, self-adjusting. NEMA Type 1 housing, also 
dust and weather-proof. Refer to Catalog 9-M for listings 
or write our Free Engineering Service for control layouts. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW - HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U. S. A. 
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“Romey says: 


“Sorry Fellas, no more 
rubber insulation”... 


“Here it is in black and white — 
supplemental letter to rubber order 
number | issued by the War Produc- 


tion Board. 


“We've been experimenting with 
the new synthetics for months and 
you can bet your bottom dollar we'll 
produce the best cable insulation and 
jacket that can be made from avail- 


able materials.” 


*Copr. 1943 RCC 
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GERERAL SERVICE 
DETRUT, Wiel. 


MATERIAL 


MOISTURE-RESISTANCE, DUSTLESS 
BACK, “SEE-EASY”’ TRANSPARENCY 
ARE WHITE-X EXTRAS 
On-the-board is the way to prove 
White-X. Your hands will “feel” 
the surface that takes hard pencil ee FOR IMMEDIATE DELIVERY 


line with such fidelity—solid and 3 Fine tracing media and sensitized papers ready 
opaque. Your eyes will enjoy that for delivery from the following cities. Just phone 
glass-like transparency and you can Atlanta JACK. 2121 Los Angeles  MUT. 2341 
be proud, justifiably, of the clean, Birmingham 3-8183 Memphis 8-6796 
crisp drawings you produce ic il Boston LIBERTY 4690 Milwaukee MARQ. 7246 
quickly! You'll see your prints Buffalo CLEVE. 0370 NewOrleans RAY. 0331 
sharply improved in detail, in un- Chicago KEY. 7000 New York WIS. 7-7678 
varying background density, in Cincinnati MAIN 2664 OklahomaCity  3-6306 
- ; Cleveland  CHE.7347 Omaha ATLANTIC 7890 
hnished appearance. You'll enthuse Columbus MAIN 3420 Philadelphia LOM. 7044 
over White-X from the first pencil 


Dallas RIVERSIDE 4403 Pittsburgh ATL. 3350 
stroke. Free samples? We'll be glad Dayton ADAMS 9174 Portland ATWATER 8681 


to send them — for the asking. Denver MAIN 5161. St.Louis CHESTNUT 0688 
Detroit RAN. 8483 Salt Lake City  4-7823 
Ft. Wayne ANT'Y 4142 San Diego FRANKLIN 1344 
Fort Worth 3-3244 San Francisco DOU. 5975 


Hollywd GRANITE 4188 Seattle MAIN 4022 

a Houston CAPITOL1233 Tampa M-8377 
OTTO HA Indianapolis MKT. 4466 Toledo ADAMS 7224 
a Jacksonville 5-2166 Tulsa 3-0168 


Kans. City ICTR 7881 Washington NATL. 4063 
Phone KEYSTONE 7000 CHICAGO Knoxville 3-4944 Wichita 2-2722 


or by mail or phone to our Chicago office. 


¥ 
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Micro Switches also play a vital role in the Dependable 
Functioning of the Barber-Colman Aircraft Controller 


The thumb-size, feather-light Micro Switch is not only an important part of aircraft, 
tanks, ships, machine tools; but it is a vitally important part of other parts which go 
into many important production items today. 


They are important as limit switches in the Barber-Colman Aircraft Controller which 
controls dampers for the governing of cabin temperatures and flow of air through 
superchargers, inter-cooling equipment, engine cowl flaps and tab control and as 
actuating means for the control of valves on various liquid-carrying lines. In fact, 
Barber-Colman has long used Micro Switches in Barber-Colman machine tools. 


Practically every manufacturer who has once used Micro Switch in one product in- 
variably extends the use of it to other products which they manufacture. This is 
Significant to you. Not only now when Micro Switch’s precision, speed, long life 
and absolute dependability are so important in war work, but equally significant 
when small size, light weight, and dependable performance will be equally important 
for new designs. 


With Micro Switch it is just a matter of naming your requirement. Micro Switch 
can meet it. The basic Micro Switch requires a space of only 11/16” x 27/32” x 
1-15/16". Special housings with a variety of actuators are available for all types of 
applications. 


If you have a design that calls for the unusual in precision switching, you can count 
on help from Micro Switch. Write for Micro Switch Handbook Catalog No. 60 for 
full information on Micro Switch. If you happen to be specializing in aircraft design, 
you should also have Handbook Catalog No. 70. 


Micro Switch Corporation, Freeport, Illinois ¢ Branches: 43 East Ohio Street, Chicago (11) 
11 Park Place, New York City (7) + Sales & Engineering Offices: Boston « Hartford « Los Angeles 


MICRO 


Made Only By Micro Sy 
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switch that operates on force differentials a 
low as Y% ounce and movement differential 
os low as .0002". It is listed by the Under 
writers’ Laboratories with ratings of 1201 
V.A. loads from 125 to 600 volts A.C. it cai 
be supplied in a wide variety of housing 
and a broad range of actuating mechanisms 








. Is the one that fails. To determine the real 
price of faulty bearings -take the original cost 
and add the expense of installation. Then in- 
clude the productive time lost while the machine 
is down. 


Most bearing failures can be prevented. Start 
with the highest quality sleeve bearings availa- 
ble. See that they are correctly installed... in 
perfect alignment. Then institute a, regular 
schedule of lubrication with the right type of 
lubricant. 


Johnson Bronze offers manufacturers in every 
type of industry the highest quality SLEEVE SLEEVE TYPE 
TYPE Bearings on the market. Johnson Sales BEARINGS 
Engineers are available at all times to give sound Cast Bronze Bearings 


7 


: . ‘i Cast Bronze Graphited 
advice on the installation and maintenance of Sheet Bronze Beorings | 


. > : . Sheet Bronze Graphited { 
bearings. Real bearing values are figured in Bronze ond Babbitt Bearings | 
: | Steel and Babbitt Bearings 
terms of performance . . . not purchase price. Suletacsteates | 
Ledaloyl j 
Self-Lubricating Bearings 


DISTRICT SALES OFFICES: Atlanta - Boston - Buffalo - Chicago « Cincinnati - Cleveland - Dallas | See see eee 


Automotive Bearings 
Detroit - Kansas City - Los Angeles - Minneapolis - Newark - New Castle - New York Bronze Bars 


Philadelphia ~- Pittsburgh - St. Louis + SanFrancisco - Seattle i Bronze Castings | 


w JOHNSON fm BRONZE 


SLEEVE BEARING |. teanins HEADQUARTERS — 


SERVICE 


570 S. MILL STREET Wig” NEW CASTLE, PA. 
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GEARS... 
GUNS... 
AND MEN! 
































Today’s victories of our armed forces 
are the result of their superior fire 
power on land and sea... and in 
the air — a superiority attained by 
design engineers working in con- 
junction with the army and navy 
ordnance departments. Victory and 
success depend on gun calibre and 
range ... also its maneuverability 
and the clock-like precision of the 
firing mechanism . . . . D:O.James 
precision-made gears are important 
controlling factors in attaining the 
maximum fire power and efficiency 
of many of the guns now being so 
successfully used by our armed 
forces. 








Accurately conforming to these 
design requirements has been 
an every-day “‘must” in our or- 
ganization for over 55 years in 
the design, engineering and 
manufacture of all types of 
gears and gear speed reducers. 












Official Navy Photogroph 





D.O.JAMES MANUFACTURING CO., 1140 W. MONROE STREET, CHICAGO, ILL. 


ELECTRICAL MANUFACTURING, December 1943... 57 





When the flame and crash of battle are replaced by the tolling of bells and the 
roar of happy crowds, industry will be confronted with the question, “What now?”’ 
Are you ready for that day? 

Though our capacity is, at present, devoted to the winning of the war, we are 
able to assist you at this time in the development and improvement of products for 
post-war use. Avail yourself of the services of our technical staff. It may show 
you how it is possible to improve the performance of your post-war products hy 
taking advantage of the extraordinary properties of these vital Riverside alloys: 
Phosphor Bronze, Nickel Silver and Beryllium Copper. To such a service we bring the 
collective ability, experience and facilities of an organization which has specialized 
in the production of these engineering materials for many years. 


Please send your inquiries to our main office at Riverside, N. J. or to our nearest 
branch office. 


RIVERSIDE META 
Producers of the 3 Vital Alloys: 
BERYLLIUM COPPER ©® PHOSPHOR BRONZE © NICKEL SILVER 
DTT Strip ETc Rod 
; = | 
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This is where marksmanship counts...where an easy-to-hit 
bull’s-eye means the difference between ‘‘quota’”’ production and top- 
score production on the assembly lines. 


CLUTCH HEAD Screws provide that kind of bull’s-eye. Note the 
width, the depth, the roominess of the Clutch recess...an easy target 
even for the untrained eye and the unskilled hand. Note also the 
straight walls of the Clutch, matched by the straight sides of the 
driver, making bit entry automatically true and complete for a 
torque drive home that is almost effortless. Note the Center Pivot 
section of the Assembler’s Bit which prevents canting . . . vitally im- 


portant at all times. By preventing side-slippage, CLUTCH HEAD Screws 
also safeguard manpower and materials. 


May we send you fully illustrated Brochure along with an assort- 
ment of CLUTCH HEAD Screws and sample Center Pivot Assem- 
bler’s Bit . . . so that you may personally check the many ex- 
clusive features for safety, speed, and economy which estab- 
lish CLUTCH HEAD as the most modern screw on the market today. 


Screwdriver Control, being op- 
erative with ordinary type screw- 
drivers, is proving itself to be an 
important CLUTCH HEAD feature 


in wartime field service. This ap- ment for reconditioning. A brief 
plies to all CLUTCH HEAD Screws application of the end surface 


. Standard and Thread- to a grinding wheel restores 
forming types for every purpose. original efficiency. 


This Center Pivot Assembler’s 
Bit delivers Jonger uninter 
rupted service. Requires no 
“back-to-the-factory” ship 


UNITED SCREW AND BOLT CORPORATION 
Me TY eA BDU BY Pa ODD 
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NOT HERE. Hirohito! 


@ So sorry, son of heaven, but the answer is ment are teaming together to produce the dead- 


“NO! You can’t land here!” . . . Not with these liest weapons the world has ever known. And nat- 
gallant little sluggers. the PT boats, on the job. urally, we're proud that E-L equipment is giving 
Theyre tough. They're fast. They never sleep. a good account of itself on PT boats. 

And whatever the occasion demands, they've got The widespread use of E-L Vibrator Power 
what it takes. Supplies as standard equipment—on land, sea and 
\s a concentrated package of poison for the air—for radio, lighting. communications, ete.— 


Axis, the PT boats are an outstanding example of wherever electric current must beg 


changed in voltage, frequency or type e 
—js evidence of the efficiency and rug- = 


ved dependability of E+L products. 


the way American engineers, workers and manage- 


For Operating High-Powered 

Electrical and Electronic Ap- 

paratus — /)-L. Model S-1374 

Power Supply. Input Voltage: 

115 DC; Output Voltage: 115 

VY AC; Output Power: 750 

watts; Output Frequency: 60 

~~ . cycles; Dimensions: 16!” x 
L A B tt rR AT oO Lis ' E 8S. i N Cc. 1134” x 716”; Weight: 52 pounds; E-L Standard Vibrator 
INDIANAPOLIS Power Supplies are designed with a wide range of output watt- 
E-L EtECTRICAL PRODUCTS — Vibrator Power => age ratings for input voltages including 6, 12, 32, 115 and 220 
Supplies for Communications . . . Lighting . . . Electric SA volts. Custom-designed and manufactured power supplies can 

Motor Operation . . .-Electric, Electronic and other r be provided to meet any particular needs. 


Equipment . . . on Land, Sea or in the Air. 





*SPECIAL MOTORS DESIGNED 
TO FIT THE APPLICATION 


EXTREME QUIETNESS!' AND LONG LIFE 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


If operating conditions were always the 
same ... if there were no differences in 
types and sizes of the product — there 
would be no need for special motors. 
But we know that variables do occur 
in equipment, such as oil burners, and 
other electric motor operated appara- 
tus, which require specially designed 
motors to meet specific performance 
requirements of compactness, quiet- 
ness, overload protection and long life. 
Holtzer-Cabot special motors are meet- 
ing the operating conditions in various 
types of equipment. 


Holtzer-Cabot has concentrated its 
energies in the specialized business of 
designing and building special frac- 
tional HP motors for every purpose. 
Our engineers, backed by 68 

years of motor design, 

can help you with your 


ee} motor problems. 
i 


id OE Ny poems 


THE HOLTZER-CABOT ELECTRIC COMPANY 


Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 
129 AMORY STREET, BOSTON, MASS. CHICAGO, ILL., NEW YORK, N. Y., PHILADELPHIA, PA. 
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COUNT ON ROEBLING 


RUN Re Re Re 


N COMMON with other wire and 
| cable manufacturers, Roebling is 
doing its best today to meet the 
needs of war plants with the best 
products that can be made under 


government restrictions. 


We appreciate the consideration and 


ROEBLING 


understanding being shown by our 
customers. It has not been easy, for 
us or for the industry, to step from 
known,’ proved products and engi- 
neering standards into new fields that 
must be proved in use. 


We are looking forward to the day 


after Victory when Roebling Elec- 
trical Wires and Cables can again 
serve you with the full measure of 
performance this name has always 
stood for. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


ROEBLING 


ELECTRICAL WIRES AND CABLES 
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Keeping America’s newest broadcasting F M and 
television transmitters operating with a mini- 
mum of interruption or distortion is a challeng- 
ing job. There’s no room for chance with thou- 
sands of dollars of air-time and talent services 
at stake. To make certain that transmitters and 
control instruments will function perfectly under 
their full power loads—often running to 50 
kilowatts—daily tune-up tests at off-time periods 
have become standard practice. But to throw 
this unbridled wattage out over the regular 
antenna could conceivably cause air-signal havoc 
. squeals . . . crashes . . . shot noises. 


So, one of the early F M and television problems 
faced by broadcast engineers was the develop- 
ment of a dummy antenna simulating the high 
frequency characteristics of the regular antenna, 


r 


nav a ee 


INTERNATIONAL RESISTANCE 


405 N. Broad Street - Philadelphia 8, Pa. 





Proudly we fly the Army-Navy E flag with 
two white stars ... symbol of maintained 
excellence in production of war materiel. 
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IRC TYPE MP RESISTORS VW 


in order to obtain informative and accurate 
check-readings. 


~ ANOTHER I(R)€ APPLICATION 


IR C’sM P Resistors, when water-cooled, fur- 
nished the ideal solution. These sturdy units 
embody all the required features while readily 
dissipating the tremendous heat factors involved. 


Tests indicate that water-cooling at tap pres- 
sure increases their rating by as much as 90 times. 


If resistances will play a part in your post-war 
products, consult I R C. You'll obtain unbiased 
engineering counsel, for I R C makes more types 
of resistors in more shapes for more applications 
than any other manufacturer in the world. 


COMPANY 
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IME itself is the most critical of all our needs today .... time to make ready 

the tools and weapons that will insure Victory. We cannot stretch the hours 
and minutes that lie at hand. But we can borrow from the fruits of the time that 
has passed —- from the years of research stored up by American enterprise. 


It is this reservoir of experience that has made possible the prodigious wartime 
effort of American industry. The Jeeps, the Flying Fortresses, the General Shermans, 
the Liberty Ships .... all these, in their vast array, were born of knowledge amassed 
through many long years of learning. 


The same is true of Simpson electrical instruments and testing equipment. They 
incorporate all that has been learned in the 30-odd years Ray Simpson has devoted 
to instrument design and manufacture .... all the experience 
and know-how of a group of men who have long been associated 
with him. The biggest single example of what this has achieved 
is the full bridge type movement with soft iron pole pieces found 
in every Simpson Instrument. It is an acknowledged finer type 
of movement refined to its highest expression, and so designed 
that it permits for the first time all the economies and speed of 
straight line production. 


For today’s vital needs, this enables Simpson to build instru- 
ments of inherent greater accuracy and stamina, at an unprec- 
edented pace. In the postwar tomorrow, you can rely upon 
Simpson experience to translate and best apply the many things 
learned under the impetus of war .... to provide the utmost in 


lasting accuracy and instrument value. 


SIMPSON ELECFRIC COMPANY 


5200-5218 W. Kinzie Street, Chicago 44, Illinois 


Soe ee ee I oa oe Pe ae 


Buy War Bonds and Stamps for Victory 
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base material that made possible a product with 
properties of great usefuliness. 
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Grade FF-10 made with a fabric of glass cloth com- 


bines excellent dielectric strength and other insulating 


In the new post war products these new grade will 
be widely used, greatly increasing the durability and 


dependability of performance. | 


characteristics with exceptional heat resistance. It is 
where heat may sometimes reach 3507 F. 
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Change over to the simpler P-K Self-tapping Sstening method os 


Screw method, and you will set new 
records for Speed! 


Your efforts to step up production are sure to show 
quicker and better results if you will first clear the way 
by simplifying your assemblies with Parker-Kalon Self- 
tapping Screws... the quickest means of making many 
fastenings. 

Question every fastening job on your drafting boards, 
and on your production lines, now. Like the makers of 
the three products illustrated, you'll probably find num- 
erous places to save work-hours and get better assemblies 
with P-K Self-tapping Serews. 

Ask for a P-K Assembly Engineer to help you check 

~ your fastening jobs. Or, mail assembly details for recom- 
mendations. Parker Kalon Corp., 190-200 D, Varick St., 
New York 14, N. Y. 













ine Screws tn PARKER-KALON 


A THREADED INSERTS 





Machine Screws in 
TAPPED HOLES 



























ELIMINATE TAPPING 
AND INSERTS! 
FORM THER OWN 
STRONG THREADS! 
NO DIFFICULT TAPPING - 
NO STRIPPED THREADS! 


PARKER-KALON SCREWS 
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SOLVED DESIGN AND PRODUCTION PROBLEM 
RIVETS WERE IMPRACTICAL . . . TAPPING COSTLY 


In developing this volume control the engineers met with difficulties in 









fastening a Bakelite ring into a thin Bakelite Molded housing. Rivets proved 






impractical beeause they cracked the ring. Machine screws were unsatis- 






factory because it was difficult and costly to tap such small holes. PAK 






Type “Z” Screws, turned into plain molded holes, gavé a perfect result 






with unmatched simplicity. 






Renin. ws — ia 
DESIGN AND PRODUCTION COMPLICATIONS 
AVOIDED IN THIS PLASTIC PRODUCT 


“7 


eliminating a hinge. Type “F” Screws hold metal unit in plastic case; also 















Standard Register Company used Type Screws as trunions for a door, 






fasten spring steel catch. Type “U” Screws fasten a hinge to the case. 






Tapping, metal inserts, lock washers are avoided. Fastenings are more 






secure than if made by other methods. 


Goviencumemen GREED 


“Without P-K Self-tapping Screws, the design of this Acro-snap Midget P 

Switeh would be impracticable,” says the Acro Electric Co. of Cleveland. EIA 
Use of P-K Type “F* Screws to fasten the metal contact to the plastic base = 

also saves the two to three minutes that tapping would require. The Type 


“FF? Serew cuts a machine screw thread as it is turned in. The fastenings 
have the security that is needed for this switch, which is used in large num- 
bers on tanks, aircraft, and other important war equipment. oe 
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EXCLUSIVE PEASE FEATURES 
SPEED BLUEPRINT PRODUCTION 
























* Sliding “Vacuum-like” Contact smooths out Co-ordinating the work of Engineering and 
tracings, prevents errors in printing. 

*& Three Speed Lamp Control provides opera- Production Departments when rapid industrial 
tion at 10, 15, or 20 amperes, minimizes 
running speed and dryer heat changes. changes are the order of the day is where Pease 

| ® Actinic “‘No-Break” Arc Lamps burn for 45 

minutes without breaking arc, resume in- Continuous Blueprinting Machines shine. 
stantaneously. 


| %® Horizontal “Floating” Water Wash floats 
prints free from tension and prevents wrin- : ‘ ° ° ‘ 
les, stains, bleeding. Design changes necessitate quick action in fur- 
| %*& Quick Change Chemical Applicator System 
very economically allows change from Blue- 
prints to Negatives in 20 seconds. 
* Eight-inch Drying Drums, thermostatically 
controlled, heated by gas or electricity, dry 
the prints “flat as hung wallpaper.” 


mes 


nishing Blueprints. Pease Continuous Blueprint- 
ing, Washing, Developing and Drying Machines 


make this quick action possible. 





Engineering Departments from coast to coast are 
speeding changes with Pease Blueprinting Machine 
production speeds of 30 feet per minute on Model 
“22” (20 feet per minute on Model “22-16” illus- 


‘a2 door, 


trated). Pease machines deliver quality Blueprints 


ase; also 


the case. 


at lower cost per square foot than any other tracing 


re more 


\ 


reproduction equipment. 





eee wmemes| THE C.F. PEASE COMPANY 


Drying M Actual Production 20 


an coud guediodan Tesnd ote eat oe doen. 2605 WEST IRVING PARK ROAD + CHICAGO 18 





A TYPE AND SIZE FOR EVERY REQUIREMENT INCLUDING 
DIRECT PROCESS PRINTING AND DEVELOPING MACHINES 
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Change over to the simpler P-K Self-tapping 
Screw method, and you will set new 


records for Speed! 


Your efforts to step up production are sure to show 
quicker and better results if you will first clear the way 
by simplifying your assemblies with Parker-Kalon Self- 
tapping Screws... the quickest means of making many 


fastenings. 


Question every fastening job on your drafting boards, 
and on your production lines, now. Like the makers of 
the three products illustrated, you'll probably find num- 
erous places to save work-hours and get better assemblies 


with P-K Self-tapping Screws. 


Ask for a P-K Assembly Engineer to help you check 
- your f ee eee Or, mail assembly details for recom- 
arker-Kalon Corp., 190-200 D, Varick St., 


mendations. 


New York 14, N. Y. 
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SOLVED DESIGN AND PRODUCTION PROBLEM 
RIVETS WERE IMPRACTICAL . . . TAPPING COSTLY 


In developing this volume control the engineers met with difficulties in 
fastening a Bakelite ring into a thin Bakelite Molded housing. Rivets proved 
impractical because they cracked the ring. Machine screws were unsatis- 
factory because it was difficult and costly to tap such small holes. P-K 
Type “Z” Screws, turned into plain molded holes, gave a perfect result 


with unmatched simplicity. 
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SAVE 2 TO 3 MINUTES TAPPING-TIME PER PART 


“Without P-K Self-tapping Screws, the design of this Acro-snap Midget 
Switch would be impracticable,” says the Acro Electric Co. of Cleveland. 
Use of P-K Type “F” Screws to fasten the metal contact to the plastic base 
also saves the two to three minutes that tapping would require. The Type 
“F’? Serew cuts a machine screw thread as it is turned in. The fastenings 
have the security that is needed for this switch, which is used in large num- 
bers on tanks, aircraft, and other important war equipment. 
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PARKER-KALON 
SELF-TAPPING SCREWS 






Machine Screws in 


B Machine Screws in 
THREADED INSERTS 


TAPPED HOLES 










FORM THER OWN 

STRONG THREADS! 
TAP BREAKAGE FREQUENT NO DIFFICULT TAPPING - 
eee = NO STRIPPEO THREADS! 


TAPPING PARKER-KALON SCREWS 


LOADING HEEETS OWS 










URSERTS HAVE UNCERTAIN 
HOLDING POWEE 
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mowtnt. 
cosmuast way 
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«x Self-topping Screws. 






















Riess na | 


DESIGN AND PRODUCTION COMPLICATIONS 
AVOIDED IN THIS PLASTIC PRODUCT 





Standard Register Company used Type “*Z” Screws as trunions for a door, 
eliminating a hinge. Type “*F’’ Screws hold metal unit in plastic case; also 
fasten spring steel catch. Type “U” Serews fasten a hinge to the case. 
lapping, metal inserts, lock washers are avoided. Fastenings are more 


secure than if made by other methods. 
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EXCLUSIVE PEASE FEATURES 
SPEED BLUEPRINT PRODUCTION 
* Sliding “Vacuum-like” Contact smooths out Co-ordinating the work of Engineering and 
tracings, prevents errors in printing. 
* Three Speed Lamp Control provides opera- Production Departments when rapid industrial 
tion at 10, 15, or 20 amperes, minimizes 
running speed and dryer heat changes. changes are the order of the day is where Pease 
| %® Actinic “No-Break” Arc Lamps burn for 45 
minutes without breaking arc, resume in- Continuous Blueprinting Machines shine. 
stantaneously. 
| | *® Horizontal ‘Floating’ Water Wash floats 
rints free from tension and prevents wrin- ‘ a ‘ ” . 
ies stains, bleeding. , Design changes necessitate quick action in fur- 
| *®& Quick Change Chemical Applicator System oo : . . 
| | very economically allows change from Blue- nishing Blueprints. Pease Continuous Blueprint- 


prints to Negatives in 20 seconds. 
* Eight-inch Drying Drums, thermostatically 
controlled, heated by gas or electricity, dry 
the prints “flat as hung wallpaper.” 


ing, Washing, Developing and Drying Machines 








make this quick action possible. 
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Engineering Departments from coast to coast are 





speeding changes with Pease Blueprinting Machine 
production speeds of 30 feet per minute on Model 
“22” (20 feet per minute on Model “22-16” illus- 


+ a door, trated). Pease machines deliver quality Blueprints 


ase; also 


the case. 


at lower cost per square foot than any other tracing 


re more 
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reproduction equipment. 
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Drying Machine . . . Actual Production 
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oe P A TYPE AND SIZE FOR EVERY REQUIREMENT INCLUDING 
eve LTTE | Wackines DIRECT PROCESS PRINTING AND DEVELOPING MACHINES 





ELECTRICAL MANUFACTURING, December 1943... 67 


Tale yaa MIE eS 
a es 


for all Communications Needs... 


.. . powered by 1.1.87. Selenium Rectifiers 


Typical Automatic Noiseless 
Telephore Battery Charger 


. ELECTRIC 


\l 


Built for highest efficiency and powered 
by long-life I. T. & T. Selenium Rectifiers, 
Federal Battery Chargers and Power Sup- 
plies are available in all types and sizes, 
in a wide rangé of ratings, to meet every 
communications requirement — tele- 
phone, telegraph, signaling and alarm 
systems. The many types include auto- 
matic regulated noiseless chargers and 
battery eliminators, manually operated 
units and non-filtered types. 


Federal Battery Chargers and Power Sup- 
plies provide important operating advan- 


tages: no routine maintenance; no radio 


interference; hum-free output; high over- 
all efficiency. They are for use on com- 
mercial AC circuits; they are rugged and 
compact and have a minimum of critical 
materials. 


The “power unit’—the 1-T.&T. Selenium 
Rectifier introduced and manufactured 
by Federal — is standard in the electrical 
field. Its freedom from moving parts, its 
wide temperature operating range, its 
capacity for overload and unlimited life, 
assure stable and satisfactory perform- 
ance. Consulting engineering services 
available from Engineering Department. 


Federal Telephone and Radio Corporation 


SELENIUM RECTIFIER DIVISION 
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Shear Type 
MOUNTINGS 
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For All Types ‘of Electrical and Mechanical Equipment 


IBRATION is no longer a necessary evil; it can be 

controlled; its harmful effects can be minimized. 
Lord Mountings are designed for this purpose, whether 
the problem is one of isolating light, delicate equipment 
from surrounding vibratory forces, or controlling vibra- 
tion emanating from heavy massive machinery. 


There is a Lord Mounting to suit any combination 
of weight, frequency, deflection, and operating con- 
ditions. With full factual information on any problem, 
we can tell you how to properly mount any piece of 
equipment, to prolong its active life and reduce mainte- 
nance charges for your customers. 

For complete information covering all Lord 
Mountings, including an engineering discussion on vi- 
bration control, write for bulletins 103 and 104, or call 


in a Lord Vibration Engineer for consultation on your 
vibration problems. There is no obligation, 


Properly Installed LORD Mountings 


PROLONG EQUIPMENT LIFE by isolating vibration, which 


reduces metal fatigue and prevents mechanical failure. 


INCREASE PRODUCTION by eliminating the necessity for 


close machining and precision alignment. 


SAVE VITAL MATERIAL by reducing equipment weight; 


inertia masses of machinery bases can be reduced or eliminated. 


INCREASE PERSONNEL EFFICIENCY wy eliminating nerve 


wearing noise and vibration, translated through solid conduction. 


LOWER MAINTENANCE CosTs by protecting equipment 


against sudden load shocks and stresses, thereby minimizing repair © 
and replacement operations. HEAVY PRINTING PRESS 


iT TAKES RUBBER Ye Shear TO ABSORB VIBRATION 
SALES REPRESENTATIVES 
ta meael 1 s 280 MADISON AVE 


ADE AcEs) 20 N. MICHIGAN AVE 
DETROIT 7310 WOODWARD AVE. 


BURBANK, CAL. 245 E. OLIVE AVE 
ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber Mountings 


“INE RADIO TRANSMITTER 





thermal properties 


Since a plastic material, through de- 
sign, translates itself into a plastic 
product... it is important to consider 
the Thermal properties of such mate- 
rials in advance of adoption, for they 
dictate the maximum temperatures and 
service limitations to which the plastic 
can be subjected. 

The heat conductivity of a material 
is a measure of its insulating value, the 
lower the conductivity the greater the 
insulation. Obviously the best conduc- 
tor is the poorest insulator. Tempera- 
ture may cause changes in physical 
dimensions because of softening; it 
may increase creep and cold flow. It 
might also cause volitalization of the 
plasticizer in thermoplastic products. 
The heat distortion point serves as a 
guide. Thermal expansion and shrink- 
age in service are particularly impor- 
tant when combining plastics and 
metals. Differences in the expansion of 


metal and plastic may cause cracking. 
Shrinkage in service of Catalin Cast 
Resins is only (.00018 in. per in.). 
Flammability and the effect of hot 
flames are necessarily a part of the 
complete story. Many plastic materials 
may be classed as non-inflammable, 
but when they come in direct contact 
with fire, they melt and flow. “Catalin” 
however, will only char slowly. It does 
not melt or flow when brought into the 
path of hot flames. 

All Catalin plastics have excellent 
thermal properties. However, there are 
many formulations available. When 
listing these properties a material man- 
ufacturer covers a wide range. The 
heat distortion point of the many for- 
mulations of “Catalin” Cast Resins and 
“Loalin”, our Polystyrene molding 
compound, varies from 104°F. to 
194°F. If the maximum value of any 
one property is desired, the designer 


cannot rely on having maximum values 
for other properties. Frequently, one 
property has to be sacrificed to achieve 
another. When confronted with a spe- 
cific problem, it is wiser to consult a 
material manufacturer. For current 
wartime applications and for planning 
now for the mass production that shall 
come with the peace, “Catalin” tech- 
nicians will gladly share their knowl- 
edge and experience with your staff. 


= 


ONE PARK AVENUE oe WEW YORK 16, W. Y. 


ONE -OF-A-SERIES-ON-+-THE~> PHYSICAL: PROPERTIES: OF -PLASTIC:MATERIALS 










































"GIBSON GIRL” ¢ 
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A VITAL PART OF HER 
“MAKE-UP” IS 


IRVINGTON INSULATION 


Ue the hourglass contour of the “Gibson Girl” Auto- 
matic Emergency Radio Transmitter of Bendix Aviation, 
Ltd., important wiring and electrical construction afe pro- 
tected by Irvington insulation. 


In designing this new life saving equipment, Bendix 
engineers had to be sure of its dependability and ability 
to stand up under a variety of adverse conditions—water, 
dampness, extreme changes of temperature, and physical 
abuse. Because of this, preference was given to 
Irvington Products which today are providing completely 
satisfactory insulation. 


HARVEL 612-C INSULATING VARNISH  — Bendix 
radio engineers preferred this product because their experi- 
ence had proved that 612-C has exceptional ability to with- 
stand high voltages, humidity, and charring from high 
voltage flash-overs. 


”) 





Other advantages which have led many leading manufac- 
turers of electrical equipment to specify 612-C are: it cuts 
baking time in half on applications involving multiple: 
coats; polymerizes to a solid, infusible state; will not soften 
or “throw-out” of armatures and other equipment operating 
at high peripheral speed; has exceptional penetrating 
power; has good electrical properties; contains no objec- 

lues tionable solvents and has high resistance to acids, alkalies, 
oils and moisture. 


one 

rena IRV-O-VOLT VARNISHED TUBING — Varnished inside- 

— and-out cotton fabric tubing, obtainable in types corre- 

lt a sponding to A. S. T. M. grades A-1, B-1 and C. Irv-O-Volt 

rent tubing retains flexibility at ordinary operating tempera- 

ning tures; will withstand considerably higher temperatures in 

hall semi-rigid or rigid installations. 

ech- “THE GIBSON GIRL”. |. o virtually foolproof emergency trans- 

owl. IRVINGTON VARNISHED CAMBRIC ~ In addition to mitter which automatically sends out SOS signals. It is used 

taff. possessing high dielectric strength, Irvington Varnished by Army Air Forces Flying Crews on ocean-going missions. 
Cambrics are tough and exceptionally resistant to acids, A hydrogen -filled Neoprene balloon or a collapsible kite 
moisture and abrasion. Rigid control of varnish formula- SESE Ge GHERNS OF CRON Eee Seen 
tions and careful selection of base materials insure their 

seein, quality. 

You too, can improve your product by using one or more IRVINGTON VARNISH & INSULATOR CO. 

of Irvington’s many insulating materials. For information Irvington, New Jersey, U.S. A. 
on the complete Irvington line send for catalog and addi- Plants at Irvington, N. J. and Hamilton, Ontario, Canada 
tional literature. Write Dept. 56. Representatives in 20 Principal Cities 
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Wiring diagrams in the form of Meyercord Decalcomania 
serve the armed forces on a wide variety of strategic combat 
equipment. Engineered to withstand grueling atmospheric con- 
ditions of the Tropics, the Arctic, the Stratosphere, Meyercord 
Decal diagrams stay ‘‘put’’. While easy to apply, they eliminate 
the danger present in ‘‘easy-to-come-off’’ paper and glue type 
diagrams. Complete immersion will not destroy their legibility or 
adhesion. They are washable, durable, vibration proof, and can 
be produced in any size, design or colors. 


Wiring diagrams, stowage charts and spare parts listings are but 
a few of the thousands of war uses for Meyercord Decalcomania. 
Their use. for nameplates, instructions, insignia, etc., on com- 
bat vessels, tanks, planes, communication and other fighting 
equipment saves time, money, weight and metal. Send for com- 
plete literature. Address your. inquiries to Department 712. 


Speed Vcetory- Buy War Bonde 


MEYERCORD DECALS 


The Meyercord Co...World’s Largest Manufacturers of Decalcomania 


5323 WEST LAKE STREET - CHICAGO (44) ILLINOIS 
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15 SOUTH THROOP STREET:-CHICAGO 
PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMENT 
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Gosh! Wasnt 
/¢ Wonderful ? 


Those mash notes in high school days—remember? Wonderful, 


wasn tit?... Well (passing from the sublime to the commercial!) 





—you likely have pleasant recollections of the Chromel-equipped 


devices you made and sold before the war. It’s good to recall the 


at aaa 


fine durability of Chromel, that keeps most of those devices still 


eh) GLb 
CHROMEL 


PSG fend lee Se i ee ie a se 


WIRE 


working today. You remember, too, Chromel’s even stretch, 


| right temper, clean finish and uniform resistance. It was nice 





stuff to work with. May the day soon come when Chromel will 
again be available to you. Meanwhile, we'll gladly send you 
Catalog-M (G), if you ask for it. 


HOSKINS MANUFACTURING CO., DETROIT 8, MICH. 





74... ELECTRICAL MANUFACTURING, December 1948 














YEs SIR, that’s all the time it 
takes to braze the three brass coup- 
ling rings to the steel stamping in 
making these covers for Navy gage 
boxes. 


That’s speed. But that’s not all. 
Those neat joints are watertight, as 
they must be for Marine service, 
and every bit as strong as the parts 
they join—and just as enduring. 


How do they get these results? 
First and foremost, they use 


EASY-FLO 


Silver Brazing Alloy 


the fastest acting of all brazing 
mediums that make high-strength 
joints—the alloy that flows so free- 





ly it penetrates instantly through- 
out every part of a joint—as witness 
the smooth, continuous line of al- 
loy inside and outside the rings. 


Second, they have worked out an 
automatic set-up which includes 
preplacing the alloy in the form of 
EASY-FLO wire rings. 


Fast, reliable, low-cost production 
has been obtained on many other 
types of equipment by changing to 
EASY-FLO brazed construction 
supplemented by preplacing the 
alloy and the use of heating and 
handling methods designed to take 
full advantage of EASY-FLO’s ex- 
ceptional brazing speed. 


BULLETIN 12-A GIVES YOU THE 
WHOLE STORY—Write for your 
copy today. 


ANDY & HARMAN 


2 82 FULTON ST., NEW YORK 7, N. Y. 


aor sf 
18@7 
* * Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. * Providence, R. |. * Toronto, Canada 


. Agents in Principal Cities 
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You can bank on 


EGYPTIAN 
FINISHES 


OFFICIALU S$, NAVY PHOTO 


ANYWHERE 


Above... 

Here it is, set up 

and operating... 

where it's needed. 
* 

An entire hospital 

unit of steel fabri- 

cated buildings... 


overseas. 





Are you making steel fabricated task force 
building assemblies? If so, let us help you 
with your painting problems. We know your 
specification requirements. 


Egyptian Finishes are giving complete 
satisfaction on hundreds of such buildings 
now in service on all the far flung fighting 
fronts of the world. 


Egyptian Finish, for steel fabricated task 
force buildings, can be applied by dip, spray 


THE EGYPTIAN 


or roller coating method. It dries quickly for 
handling and packing with a minimum of 
special equipment. 

This is but one of the many finishing prob- 
lems with which we can help you. Today, 
Egyptian service to you is definitely two way: 
]— it covers the war products you are now 
making; 2—it covers the peace products you'll 


be making in the post war period to come. 
+ . * 
Special correspondence on finishing problems is invited. 


LACQUER 


MANUFACTURING COMPANY 


ROCKEFELLER CENTER, NEW YORK 20, N.Y 


Egyptian's new U. S. Gov- 
ernment “Spec"’ Book — 4th 
Edition —is ready. It's help- 
ful ond it's FREE. Send for 


your copy. Please address 
Dept. P-12 
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U.S. LUBRIFLUSH LUBRICATION 
A NEW ATTRIBUTE OF LENGTHENED MOTOR LIFE 


HERE is the newest development in Bearings are the vital points of wear in any motor. The U. S. Lubriflush method allows 
; 3 oe They must be properly and easily lubricated. They ; : 

electric motor bearing lubrication. must have accurate fit, free from influences of dis- ‘lean lubricant to be introduced to 

It's the U. S. Lubriflush method. tortion. By providing Lubriflush lubrication and by 

7 use of normalized castings in U.S. Motors, the bear- d ; 

iereby the bearings are purged of ings are forever protected. Old lubricant is forced from the bear- 


the innermost recesses of the bearing. 


rn-out, sludgy grease and re- ing chamber and out of the motor 

ved with clean lubricant. Lubri- ORDINARY LUBRIFLUSH through the bottom drain opening. 

sh eliminates the evils of worn- Instead of lubricating only on one 
LUBRICATION LUBRICATION ee 


t lubricant. This unique method of side of the bearing, which is usually 
lubricating a motor thoroughly ; the case, Lubriflush forces lubricant 
tges bearings and bearing cham- ; from one side of the bearing through 
ts. Injecting fresh lubricant auto- the ball race. This flushing method 
tically removes the old sludge, thoroughly cleanses the bearing, the 


ving the bearing replenished with bearing retainer and the bearing 


Bearings in motors, when shipped from Bearings in U. S. Lubriflush bearing cham 


n lubricant. This results in longer patadiaait manda tcan | Sek ain chamber. The operation is quickly 


After several months’ operation, the old, factory, which can be replenished ofter 
devitalized lubricant should be replaced several months’ operation. 


tor life, removes one of the prin- done and completed with the satis- 
ul causes of overheating and gives faction of knowing that a thorough 
itive assurance to the caretaker of a and satisfactory relubrication has 
motor that it has had a thorough , ' _ ' been secured. Lubriflush maintains 
rication. Lubriflush eliminates r? a ; a low coefficient of friction and adds 
sswork and adds protection. 7 greatly to the service life of the mo- 

No way 's provided for thoroughly flusn- Drain plug is removed at time of refill tor. It means more economical motor 


* 
r) ing the bearing ond bearing chamber, New lubricant is injected on right-hand 
j : T New grease, entering one side of the side and forced through the bearing and 2 ‘ -e 
% J. S o MQ O S bearing, prevents purging of old grease | out the drain on left-hand side, thor pe rform ance. 


trom the opposite side. Si 















THE U.S. MOTORS FAMILY — AT A GLANCE 


U. S. Totally-Enclosed Motor 


U. S. Heavy-Duty Uniclosed Motor 


FROM our Atlantic Plant in Connecticut 
and from our Pacific Plant in California 
flows a steady stream of U.S. Asbestos- 
Protected Motors, Varidrives and Syn- 
crogears—to serve the needs of indus- 
tries all over America. 

The U. S. Motor line meets the prin- 
cipal needs for power. Ranging from the 
small 14 h.p. Uniclosed Type to giant 
500 h.p. motors, the line is complete. 

All U. S. Motors embody Asbestos- 
protection which guards against car- 
bonization of windings. Every casting 
is heat-seasoned by the exclusive U. S. 
normalizing process to relieve internal 
stresses and insure permanent accuracy 
of fit. U. S. Lubriflush lubrication pro- 
vides increased bearing life. 

All U. S. Motors are streamlined in 
design. Windings, rotor, stator and bear- 
ings are completely housed, made 
weather-proof, protected from extrane- 
ous substances such as water, dirt, grit, 


VARIDRIVE MOTORS 

SYNCROGEAR MOTORS. . 
UNICLOSED MOTORS .... . 
UNIMOUNT MOTORS 
TOTALLY-ENCLOSED MOTORS 
AERO-TEST STANDS 





The QUALITY LINE of Power 


AUTOSTART Staite and Buffers 
U.S. ELECTRICAL MOTORS Inc. 


ATLANTIC PLANT: MILFORD, CONN. * PACIFIC PLANT: LOS ANGELES, CALIF. 
Assembly Plant: Chicago. Branches: New York, Boston, Pittsburgh, 
Philadelphia, San Francisco, Seattle. Agents in all principal cities. 


U. S. Vertical Uniclosed Motor 


U. S. Horizontal Syncrogear Motor 


A complete range of motors—'% h.p. to 500 h.p. 


and chippings. Air circulation in most 
types is applied by a dual fan-blast. 

For general power service, the stand- 
ard U.S. Uniclosed Motor is offered. It is 
made in Horizontal and Vertical Types. 


U. S. Unimount Motors are available 
for direct connection to driven ma- 
chines. These include Horizontal Foot 
and Footless Types with Nema Style 
“V" Bracket, Explosion-Proof Style “D” 
Bracket, and Face Type Plain and Reg- 
istered Brackets. Different modifications 
of Unimount Motors are also offered in 
Vertical Types. 

-For variable speed, the U.S. Varidrive 
Motor is the most advanced design. It 
gives thousands of selective speeds from 
{ r.p.m. to 10,000 r.p.m., within a ratio 
range of 7 to 1. 

For multiplied power, the U. S. Syn- 
crogear Motor meets every requirement 
for speeds, ranging from 2 r.p.m. to 











for infinite speeds 

. for multiplied power 
Horizontal and Vertical 
Horizontal and Vertical 
for hazadous services 
for aircraft servicing 









U. S. Horizontal Unimount Motor 


10,000 r.p.m. Its pyramidal design gives 
structural stability. Made in double or 
triple reduction types; also in combina- 
tion with the Varidrive to obtain vari- 
able speed plus geared power. 

U.S. Totally-Enclosed Motors include 
Explosion-Proof Types, Class 1, Group 
D and Class II, Group G. These give 
complete motor enclosure for hazardous 
service. 

U. S. Unibase Motors are provided 
for centrifugal pump service. These are 
equipped with pump mounting brackets. 

U. S. Aero-Test Stands embodying 
the Varidrive are produced for testers of 
aircraft equipment and have been wide- 
ly adopted by the army, navy, aircraft 
and airline companies. AutoStart Grind- 
ers and Buffers are also products of 


U. S. Motors. 


Descriptive Bulletins of any of the 
above Types will be mailed upon request. 
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PRECISION RADIO AND COMMUNICATION OPERATING MECHANISMS BUILT TO SPECIFICATIONS 


GCROWE NAME PLATE & MFG. CO. 


3701 RAVENSWOOD AVE. + CHICAGO ILLINOIS 


NEW YORK * PHILADELPHIA ¢ DETROIT e CINCINNATI ° MINNEAPOLIS ¢ ST. LOUIS 
LOS ANGELES SAN FRANCISCO 


, a 
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BLUE PRINT FOR YOUR ARC 
RESISTANCE REQUIREMENTS 


Waicn oF THESE TEST METHODS corresponds to 
your service conditions when plastic parts speci- 
fications call for arc resistance? Durez laboratory 
research combined with practical field applica- 


IF this test approximates your serv- 
ice conditions, you will then want to 
specify Durez 8685 Natural or Durez 
12122 Natural. Both show excellent 


tions reveals that several types of specially formu- 
lated plastics are required for the conditions set up 
in the tests shown here. No one material is com- 
pletely satisfactory for all three. 


HIGH VOLTAGE 
TRANSFORMER 


60 CYCLE 


resistance before tracking. Should 
large metal inserts be required in the 
part, then Durez 8685 will serve bet- 
ter because it has greater flexibility 


Fain ot 


VARIABLE 
IMPEDANCE 
—— WW 


ELECTRODES 


INTERRUPTER 


*-DUREZ 





to compensate for thermal expansion 
of the metal and will not crack when 
the part is subjected to continual 
temperature changes. 


MAGNET 


60 CYCLE 
wen | 


DRAG APPLICATION 


MILLIAMMETER 


ASTM APPLICATION 495D-38T 
ASTM 495D-38T test will check a material for most 


arc-resistant applications. 


DUREZ 


Ed dela e aa 


For this condition Durez 8685 has a 
very high rating. After prolonged 
testing, no evidence of tracking on 
the Durez plastic part could be found. 


Where there is a combined spark and rubbing action, this simple 


drag test gives an excellent check. 


To meet service conditions of this 
type, still other Durez molding com- 
pounds had to be developed. Durez 
11380 Black or Durez 11610 Black 
stands up indefinitely for such appli- 
cations. Other factors determine 
which material will serve more 
suitably. 


MAGNETO ELECTRODES 


eT 


MAGNETO DISTRIBUTOR APPLICATION 


This test has proved suitable for selecting a plastic material 


IN addition to these tests, you doubtless have others 
of your own for special conditions. We would be glad 
to submit samples of molded Durez for such tests in 
your own laboratory. Please include a brief explana- 
tion of your requirements. Just write to... Durez 
Plastics & Chemicals, Inc., 272 Walck Rd., North 
Tonawanda, N. Y. 
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for use in a magneto distributor application. 


PLASTICS THAT FIT THE JOB 


1943 





In this war of many fronts, half-ton block 
busters are lifted by winch and motor into the 
yawning bellies of giant bombers... to spread 
death and destruction on our axis enemies. But 
today’s great bombers, destruction bent, may 
seem puny in the light of 
tomorrow’s aircraft, pursuing 

peacetime missions, 
Great loads... entire box- 
cars in fact, may be the given 


Vha sied Caledad hadinds dations load of aircraft in future peace- 


above are a part of the complete line as 
shown in Cannon’s latest Battery 
Connector Bulletin. Write today on 


time years. And whether it’s a 


your business letterhead fora copy. 


Oo 
rs 
CANNON 


BUY WAR NDS AN 
UY U.S BONDS D STAMPS arenes 


FROM BOMBS 
TO BROCCOLI... 


carload of broccoli from California, a boxcar of 
bananas from the Tropics or pineapples from 
Hawaii...the energy expended in loading, 
lifting and also in flying will unquestionably 
be dependent in part on electrical circuits. 
And wherever electrical circuits are involved, 
there you will more than likely find Cannon 
Connectors. For Cannon Connectors are used 
wherever electrical connections must be made 
quickly and with absolute certainty .. . in planes, 
tanks, communications, motion picture studios 


and hundreds of other civilian and military uses. 


CANNON ELECTRIC 


Cannon Electric Development Company, Los Angeles, California 
Canadian Factory and Engineering Office: Cannon Electric Company, Limited, Toronto 


REPRESENTATIVES IN PRINCIPAL CITIES — CONSULT YOUR LOCAL TELEPHONE BOOK 
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PRECISION MADE . . . of Steatite and other materials— glazed or 
unglazed—any size or shape—to your exact- 
ing specifications. 

Years of experience—wide technical and engi- 


neering knowledge—modern manufacturing 





facilities enable STUPAKOFF to produce every 


‘heamidee type of ceramic for the electronic industry. 


achievement’ 


Back The Attack— With War Bonds 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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Why the engineer was only partly right 


{i SUPERINTENDENT of the power 


station was examining his monthly 
report. 


“Pretty good record of performance,” 
he said to himself. 


Certainly, local war plants had in- 
creased their demands for power, but 
to date all their requirements had been 
met 


Suddenly, a roar followed by a tre- 
mendous hissing sound came from the 
vicinity of the steam generator plant. 
The superintendent dashed from his 
office. 

When he reached the power plant, 
live steam was pouring into the boiler 
room. This room contained six 700 H.P. 


induction motors to supply air for the 
main boilers. 


“Tt looks bad,” shouted an assistant 
engineer. “They're turning off the steam, 
but the motors can’t take that :ind of heat.” 


But, the story doesn’t end there. It 
later developed that the engineer was 


only partly right. Only four of the 
motors failed. The other two were able 
to keep the plant in operation, at re- 
duced capacity, because these two 
motors had previously been wound with 
Fiberglas* Electrical Insulation. 

* * * 


Here is an actual instance of the supe- 
rior heat-and-moisture resistance of 
Fiberglas Electrical Insulation. 

This insulation, used with proper im- 
pregnant is also proving its ability to 
withstand high temperatures caused 
by today’s severe overloading of motor 
and generator. 


Serving the Services 

These are some of the reasons why 
Fiberglas Electrical Insulation is being 
so widely used today by the Army and 
the Navy and War industries for many 
types of motors, generators and trans- 
formers . . . for wire and cable in planes, 
tanks, and ships. 


As the production of Fiberglas Insu- 


tion is being constantly increased, more 
and more of this material is becoming 
available for more applications. 

Ask your electrical distributor for 
technical data on Fiberglas Electrical 
Insulation and about its availability 
for your use. Or write: Owens-Corning 
Fiberglas Corporation, Toledo 1, Ohio. In 


Canada, Fiberglas Canada, Ltd., Oshawa, 
Ontario. 


FiBERGLAS 


*T. M. Reg. U.S. Pat. Off. 


ELECTRICAL INSULATIONS 
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ADLAKE Flunger-type MERCURY RELAYS 


ELSES 
7, 4 YY ~~ 


ERCURY moves fast. You know that because 
M you've seen it in action. Due to this inherent 
characteristic of mercury, Adlake plunger-type 
mercury relays provide the snap action so desirable 


in a relay when contact is made—or broken. 


There is positively no tendency toward 
“molasses in January” operation in these relays. 


Adlake Model 1040 Their action is “snappy” and it stays “snappy”. 


For panel mounting. This relay 
can be supplied with either 
quick or time delay action; nor- 
mally open or closed; and for 
a.c. ord.c. energization. Contact 
ratings up to 100 amperes a.c. 
with proportional d.c. ratings. 


HOW THEY WORK 


e 
Hermetically Sealed 
e 

Contact Mechanism 
Contact mechanism of Adlake plunger-type mer- 
cury relays is hermetically sealed in an armored 
glass or metal cylinder. Dirt, dust, moisture, or 
oxidation cannot interfere with operation—in any 
way or at any time. 


The liquid metal mercury contact is positive in 





MANUFACTURERS OF ADLAKE SPECIALTIES AND EQUIPMENT FOR RAILWAY, AIRWAY, HIGHWAY, AND WATERWAY 


ee 


action, chatterless, silent, and impervious to burn- 
ing, pitting, and sticking. 


For many kinds of service, no other type of 
relay provides equal stamina and dependability. 
Request complete bulletin. 


ESTABLISHED IN 1857 
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ENERGIZED—Coil C pulls plunger 
P down into mercury. Mercury 
thus displaced enters thimble T 
through orifice O. Inert gas in 
thimble gradually escapes through 
ceramic plug CP—thus producing 
time delay. 


TRADE MARK 


cian 
THe Apams & WESTLAKE COMPANY 


1943 


ELKHART, INDIANA 


ENERGIZED — Mercury now fills 
thimble T, is completely leveled off 
and mercury-to-mercury contact 
established between electrodes E 
and EE. Degree of porosity of 
ceramic plug CP determines length 
of time delay. 


NEW YORK CHICAGO 
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Are you looking for metals that will improve the perform- 
ance of war products? Are you developing new post-war 
products which require special metal characteristics? If so, 
you'll probably find that General Plate Laminated metals will 
meet your design and performance requirements. 


In electrical contacts General Plate Laminated Metals give 
silver contact performance at a fraction of the cost of solid 
silver. In chemical apparatus, they provide effective and 
economical protection against corrosion. While in other 


products used in electronics, aircraft, radio, they replace 
restricted metals, speed production and improve performance 


_ Investigate General Plate Laminated Metals for present 
and future products. They are available in raw stock—inlaid 
or wholly covered—stripes, coils, sheets, wire and tubing. 
General Plate Engineers will help you with your metal prob- 
lems. Write outlining your problems. 


DIVISION 


GENERAL PLATE 


precious metals, 
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rols Corporato 
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of the following = a vanes Thermostat Metals. 


metals in 


SSACHUSETTS 


eis facture 
: ion Divisions manu : 
Metals and eS ae and rolled plated precious 
electri 


ATTLEBORO, MA 


ELECTRICAL MANUFACTURING, December 1943. . . 85 










































































Not long ago a war correspondent in North 
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Something special in metal has a place in these bulldozers 


ArmaSteel* 


Africa referred to the combat in a certain area 
as a “bulldozer’s war.” It was the efficiency of: 
American earth-moving equipment that set the 
pace of the attack. 


Knowing that “ArmaSteel was there” in the 
Diesel engines that power many bulldozers is a 
real source of satisfaction to Saginaw Malleable. 
It represents another important application of 
this versatile metal which is serving in tanks, 
trucks, armored cars, amphibious trucks, small 
arms, machine guns, aircraft cannon, landing 
boats, sub chasers and other war equipment. 








SAGINAW MALLEABLE IRON 


Wherever ArmaSteel is used, it is saving ma- 
chining time and tool wear ... replacing critical 
steels and alloys . . . contributing to depend- 
able performance through accurately-controlled 
properties of hardness, fatigue life and strength. 
Make use of ArmaSteel castings in your 
production. 





* 


Let’s Have A Home-Front Offensive 


BOOST BOND SALES 


* 





DIVISION OF GENERAL MOTORS 
Saginaw, Michigan 


FOR A LEADING ROLE IN INDUSTRY 
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*Reg. U.S. Pat, Off. 
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LEAD 


1. It produces exceptionally opaque impres- 
sions which are ideal for clear blueprints. 


2. It is scientifically graded in 17 degrees, 
free from smudge, flake or shine. 


3. It “gives off” lightly without digging in- WINNER Tech- 
to the paper, thus permitting easy erasing. no- TONE is 


available in 17 


4. It is engineered for stress and strain, ed scientifically 


graded tones—6B 
to 9H. Polished 
rich green. Made 
in U. S.A. 


thereby resisting point-breakage. 


WINNER 9/2: 


TON DRAWING [fF oer ba 
. PENCILS ay scrrancteanas 


pliments, we will gladly 


13c each 2 for 25c $1.25 dozen , See 
AT ARTISTS MATERIAL DEALERS AND LEADING STATIONERS , 
NAME 


ADDRESS____ 


FABER INC. NEWARK, N. J. 1 
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MERRILY pLONg 


Take a motor that has a built-in Klixon 
Protector and it just keeps ‘‘rolling merrily 
along’’ working on the job. For if the 
motor is overloaded and becomes 
dangerously hot, the Klixon Protector steps in and cuts off 
the power . . . waits for the motor to cool. . . then lets 
it start again either automatically or by manual reset— 
yet always allowing the motor to operate at peak capacity. 


If you're having trouble with motor burnouts, or want 
protection against costly motor repairs and replacements caused 
by overloads, ask your supplier for motors with built-in 
Klixon Protectors . . . AC all sizes; DC up to 30 volts. 
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SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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You Can’t Build the Future on a Flaw! 


SMOTHER THE BUMS! 


Right now most copies of ‘*Science 
in Springs’’ are being used to develop 
war products. The manual is filled 
with helpful engineering data on 
the design and manufacture of 
springs—information that can be 
most helpful in planning your own 
products. Your signature on the 
letterhead of your company will 
bring the book to you—at no cost. 
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HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 





HOSE PRODUCTS of yours which are being 
"ane now to compete in a competitive 
future era are being planned with great care. 
But one flaw in the design or construction of 
any part of that product ... and your plan can 
fail. Consider, for example, one of the smallest 
parts of any machine . . . a spring. You depend 
on that spring to do its job, yet, some people 
are willing to call any piece of coiled wire a 
spring. There’s one flaw right there—a flaw 
that Hunter stands ready to correct. With 


Hunter and other good springmakers, the de- 
- pring 


FORCE DEFLECTION CHARACTERISTICS OF 3 BASIC TYPES OF SPRINGS 
In designing springs (in this case an extension, a compression, and a 
torsion spring) Hunter has long recommended the drawing of a 
pressure diagram in order to record the specifications graphically, 
and to reveal simple errors which may represent serious faults in 
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sign and construction of a spring to do the job 
calls for an engineer's mind and experience, for 
knowledge of mathematics, chemistry, metal- 
lurgy, research, testing and inspection. It may 
involve the conception of new research instru- 
ments, or a detailed report like the one which 
Hunter prepared to cover the design and per- 
formance of a mechanism and a spring, the 
spring weighing only .000053 lb. These are 
some of the reasons why your springs, at least, 
will perform—if Hunter designs or makes 
them ... why they won’t let you down. 


performance. The force deflection characteristics of these three 
springs are represented by the plexiglass curves. Note that in the 
case of the torsion spring, a polar diagram is represented instead of 
the usual linear diagram commonly employed. Construction and use 
of these diagrams are explained in detail in the Hunter Data Book. 
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WHAT IS SYNTHETIC RUBBER? HOW IS IT MADE? 
WHERE IS IT USED? HOW DOES IT COMPARE WITH 
NATURAL RUBBER? You'll find the answers in this new book 


As the supply of natural rubber diminishes, undoubt- and how to compound them. We work with all 

edly more and more mechanical goods will be made _five types; use the type available that is best suited 

of synthetic rubber... hose, belts, packings, molded for the purpose. 

goods, tank linings, and other rubber products used You can get an over-all picture of the properties 

by industry. and characteristics of synthetic rubber in the new book 
i Having worked in the field of synthetic rubber for _ recently published by United States Rubber Company. 
more than twenty years, we know what each of the A request for “The Five Commercial Types of Syn- 
five types will do; what chemicals such as sulfur, thetic Rubber” made on your company letterhead will 


carbon-black, or ultra-accelerators must be added, _ be filled promptly. Address your letter to Dept. 30 


UNITED STATES RUBBER COMPAN 
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Listen to the Philharmonic Symphony program over the C BS 1230 SIXTH AVENUE +- ROCKEFELLER CENTER - NEW YORK a\h i 
network, Sunday afternoon 3:00 to 4:30 E. W. T. Carl Van Doren bjs 
and a guest star present an interlude of historical significance. IN CANADA: DOMINION RUBBER COMPANY, LTD. 
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G-E FLAMENOL PLUGS 
For Electrical Equipment 


The new General Electric Flamenol 
Plugs illustrated in color here present 
the possibilities of utilizing a variety 
of bright, permanent tones that will add 
to the attractive appearance of electri- 


cal appliances and devices. 


Like the common rubber plug, G-E 

Flamenol Plugs are almost indestruc- 

tible . . . won’t crack, break or come 

loose. As the name implies, Flamenol 

possesses high resistance to flame. Oil 

will not deteriorate General Electric 

Flamenol Plugs. Herein lies an impor- 

tant advantage over rubber plugs. Fla- 

menol plugs are superaging, resilient, 

i aaa Nia shock-proof and has great resistance to 
G-E Flamenol Plugs, write to Sec- moisture and corrosive vapors. 

oa aes ee Seer | We predict that the use of Flamenol 

Company, Bridgeport, Connecticut. , Plugs on post-war electrical appliances 

*Reg. U.S. Pat. Of. | will improve the appearance of these 


products and give more lasting service. 


GENERAL @ ELECTRIC 


ELECTRICAL MANUFACTURING, December 1943. . 





ood Wredges IN A HURRY? 


@ Tremendous production in our own factory of one item... Wood Slot Wedges ... makes it possible for us to offer 
quick delivery in these days when promises of several weeks are considered good. In addition to quick delivery here 
are some of the desirable features you will find in our Wood Slot Wedges. (1) Made of straight grained hard maple 
veneer. (2) Furnished to accurate dimensions to fit every size of standard slot. (3) Tumbled in paraffin to remove 
splinters and provide a light wax coating. (4) Made to close tolerance. (5) Will not sliver, splinter, or fracture. 
(6) Lower in price than hard fibre. (7) Large assortment of shapes in standard 30” length; also cut to specified 
lengths for production work. Specify and order IMC Wood Slot Wedges ... and get the best! 


OTHER IMC PRODUCTS 


Macallen Mica Products — Vartex Varnished Cloth and Tapes 
—Varslot Combination Slot Insulation —Varnished Silk and 
Paper — Fiberglas Electrical Insulation — Manning Insulating 
Papers and Press Boards — Pedigree Varnishes — Diefiex 
Varnished Tubings and Saturated Sleevings of Cotton and 
Fiberglas — National Hard Fibre and Fishpaper — Phenolite 
Bakelite— Adhesive Tapes— Asbestos Woven Tapes and 
Sleevings — Cotton Tapes, Webbings, and Sleevings. 


INSULATION MANUFACTURERS CORPORATION 


. MILWAUKEE: 312 East Wisconsin Avenue 
* CHICAGO 6 e 565 West Washington Blvd. Representatives in. 2. DETROIT: 11341 aman . 


sf MINNEAPOLIS: 316 Fourth Ave., South 
* CLEVELAND 14 e 1005 Leader Building PEORIA: 101 Heinz ce ve 
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WILL IT BE FLUORESCENT LIGHTING 
WHAT TO LOOK FOR FOR THE POSTWAR HOME?..___. 


IN FUTURE ISSUES WHAT TIME DELAY STARTING FOR 
DC. MOTORS INVOLVES... 
What to look for in postwar ap- 


pliance developments. Another YOU MAY AGREE, OR DIFFER 
authoritative study of trends and 
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dormant but shortly to be vitalized 
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Relays for electronic circuits. 
Specialized performance and some- 
times unusual operating conditions jf s 
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90% OF A COMPRESSOR 
IS ZINC ALLOY DIE CAST 


1 alr compresst or 





Here is an interesting case history on al 


which is now serving the war effort in connection with 


Radar equipment. The photographs below, plus the fol- 
from the manufacturer, tell the story: 


sencil shown above 







The construction of the mechanical | 
lls for a spirally threaded stud which is only Ye” in lowing comments 


i 
one would think that this part 15 indi- 


ca 
lenoth. At first glance, 

could best be produced on a screw machine. A close 
however, reveals a tiny slot (.02' Y” x .062”) in 
location of this slot 


“On our single cylinder compressor we use 
vidual zinc alloy die castings which represent approx! 
mately 90% of the total weight, We use 3 grease packed 
d are able to hold the 






















inspection, 
side of the stud, and the precise 
he lead-feeding mechanism. 


ball bearings in this compressor an 
he bearing housings without any machining 
bearing is pressed into the zinc alloy 


one 
is critical to the operation of t 
As a zinc alloy die casting, the slot, as well as t 
he casting operation 


alignment on t 
Our connecting rod 
connecting rod. The only operations we do on this rod after 


isting are to trim off the flash and tap the cored hole 


he spiral 


threads, is accurately obtained in t 


die ci 























A question of strenoth is also involved here—to with- 
stand tearing, breaking or shearing of the stud under for the pull plate screw. Likewise we do not machine the 
rough usage. With a wall thickness of only .01 15” under pillow block caps or compressor base for the shaft bearings 
he use of zinc alloy 


There are many other advantages int 


casting has -pré wed entirely 
die castings too numerous to list here.” 







the thread, this zinc alloy die 
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THE NEW JERSEY ZINC COMPANY 


160 FRONT ST., NEW YORK 7, N. Y. 


HORSE HEAD SPECIAL (,,°°"2%, ) ZINC 


Uniform Quality 
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Opportunity Or Necessity ? 








Most of the current talk about new things for people, after the 
war, relates to the opportunity that faces manufacturers to reculti- 
vate markets with sales stimulating products based upon technical 
progress in engineering and materials. Sometimes we hear, and 
speak, of the supposedly insatiable appetite of the consumer for 
the new, different and presumably greatly to be improved output 
of industry. Yet, it is less a matter of opportunity and consumer 
demands than of stark realistic necessity that will bring about the 
anticipated shifts. 
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CHANGE FORCES PROGRESS 





So far as the engineering-design of complete electrically energized 
products is concerned the enormous and impressive improvement 
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see of various materials and parts raises the pressure upon those 
id be responsible for product developments to ultimately change the 
ining character of things as they have been. Not glamour but necessity 
¢ alloy will force the issue. 

d after 
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NOT BACK TO YESTERDAY 





arings 






Even were manufacturers willing or anxious to reconvert to 
production upon those models of things for people that were made 
when the shutdown came and even if they had the production 
facilities in terms of machines, tools, dies and factories to set up 
and go ahead with it they would soon find right at the start that 
some altered consideration allied with the first material to be 
specified and a new performance of an old familiar part, as now 
available, would make revisions necessary. Inevitably, step by 
step, design decisions in sequence, the whole product would be 
found presently to differ in response to the pressures involved and 
to have assumed new character, new performance and new appear- 
ance forms. 

That, in fact, is what is happening already with those who have 
found the time to do some tangible looking ahead and that pre- 
cisely is what will bring stimulating accomplishments itn consider- 
able numbers to even the smallest of postwar enterprises. 
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Motor 


Parts Will Be Important 


To Postwar Designs 


UILDING motor parts into a machine as an 
integral part of its construction is a familiar 


practice to some industries. This is, of course, 
in contrast to the method of providing space for a com- 
plete motor, direct-coupled or belt- or chain-driven 
to the product. The portable and semi-portable tool 
industries represent the outstanding examples of such 
practice, wherein the tool is built about motor parts for 
a unit design. Employment of motor parts in large 
polyphase sizes has been fairly common for many 
years in the wood working industry with their adop- 
tion gaining steadily in the machine tool field. 

This use of built-in motor parts has been justified 
largely by reduced weight and bulk, but an important 
point, which should not be minimized, is the more 
streamlined appearance with greater opportunities for 
eye-appeal brought about through their specification. 
While certain industries are fairly well standardized 
on the type of motors or motor parts required for their 
products, on any attempted new design, a reexamina- 
tion of other types might be of value. Similarly, the 
designer of any new motor driven product might gain 
through an investigation of what motor parts can do in 
reducing size, weight, or unsightly contours. 

In such examination the following items are worth 
considering : 

Power supply available. 

Duty cycle expected. 

Weight and cubic in. volume of parts per hp. for 
various motor types. 

Operating performance. 
Speed-torque characteristics. 
Starting torque. 

Ventilating method. 


Cost. 


Those motor parts to be considered here represent 


A 
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Fig. 1 


UCH series wound mo- 

tor parts as (A) these 
are] widely used by por- 
table tool development 
engineers. Integrated 
within the tool housing 
such components greatly 
improve weight, space 
and contours of the job. 
The clamps are for brush 
holder connections. B— 
Here are a few typical 
components; availabil- 
ities cover a wide range 
of) diameters, lengths, 
sizes and forms. 


BY T. C. LLOYD 
CHIEF ENGINEER 
ROBBINS & MYERS, INC. 


smaller sizes rather than the large integral horsepower 
shell types. For purposes of comparison we will con- 
sider (1) series (universal) and polyphase (60 cycle 
and higher) in one group, commonly used in the port- 





Because motor parts (taking the place of 
complete motors) have certain space, 
weight and appearance advantages for 
driving specific products, the likelihood of 
their more general specification by the 
alert engineer-designer is probable in days 
to come. For example, “parts” are liter- 
ally essential to modern power driven hand 


able tool industry; and (2) larger diameter single and 
polyphase shell type parts used for portable, semi- 
portable and stationary tools and machines.* 

Sooner or later the manufacturer of portable tools asks 
the questions: What can I gain by using polyphase 
motor parts for either 60 or 180 cycles over present 
series parts? Is there a saving in weight? Is more 
power available? The answers to these questions are 
likewise of importance to the engineer planning a new 
product, with the type of drive still undecided. 





* See “What Do You Know About Shaftless Motors?” May 
1941, 
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Fig. 2 OLYPHASE operation may be readily provided. This 
group of 60 cycle or 180 cycle polyphase parts offers 
diameters identical with these of a similar group of series 

wound parts 


Typical performance curves for series parts are 
shown in Fig. 3. Solid lines show 60 cycle opera- 
tion; dotted lines depict operation on dc. The suc- 
cessful operation, with little change in performance, 
on either of these sources (as well as 25 cycles) con- 


tools and, more frequently designated as 
shaftless or shell type motors, have earned 
high acceptability in the machine tool field. 
But to gain the inherent advantages of fully 
integrated construction, some alternate de- 
sign factors should be considered. Here 
they are and here is the engineering case 
for motor parts in the postwar world. 





stitutes a big advantage for series parts, as they can be 
operated from any convenience outlet. 

Both the good and bad points of the characteristics 
of this type of motor are illustrated by the speed-torque 
curve. Speed change under load may or may not be a 
disadvantage, but the sharp rise in speed at no-load is 
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frequently a limiting factor on applications. For cer- 
tain sawing and cutting equipment this idle speed must 
be kept down, often by electrical design, or by the load- 
ing effect of the gears and cooling fan. 

At the extreme other end of the speed-torque curve, 
is displayed a useful ability of the series motor. Re- 


gardless of torque demand the motor is still able to 









“grind along” at slow speed. This lack of stalling 
ability may be evidenced even though the torque de- 
mand is many times normal. 

Since horsepower is the product of torque and speed, 
the decrease in speed with torque demand, usually re- 
sults in an operating point of maximum output well 
below the normal speed. The portable tool industry 
frequently rates motors in terms of this maximum out- 
put, using watts instead of horsepower. 


PERFORMANCE OF POLYPHASE PARTS 


MALL polyphase parts,* for either 60 or 180 cycle 
S operation, display performance characteristics very 
similar to those of ordinary polyphase induction motors. 
Typical performance curves for 180 cycle parts are 
given in Fig. 3C. Only one item requires special atten- 
tion. Namely, the speed-torque curve. As the load in- 
creases on a polyphase machine, it reduces slightly in 
speed, increasing the torque developed. This continues 
until a point of maximum torque is reached, usually at 
a speed reduction of 75 to 80 per cent of the no load 
speed. sut unfortunately, the torque-speed curve 
“doubles back” after this maximum point so that the 
torque developed by the motor is less than the load 
demand and the rotor comes to a noisy stop. Hence 
in contrast to the series wound motor which continues 
to “grind along,” even past its point of maximum out- 
put, the polyphase motor reaches its maximum and 
then may be stalled by continued torque demand. An- 
other item requiring special attention on the speed- 
torque curve is the no-load speed, which is only 4 or 5 
per cent higher than the full load value, often a de- 
cidedly advantageous factor. 

No special distinction need be made between operat- 
ing characteristics of 60 and 180 cycle parts except 
that speeds are three times as high in the latter case. 





* See “Why Not Polyphase Motors?” March 1941. 


Torove 


Fig. 3 "TYPICAL performance curves for various ratings. 
A—Solid lines cover 60 cycle, 4 hp., 115 volt, 10,000 

rpm. assembly. Dotted lines cover dc. for otherwise 

identical specifications. B—Performance, maximum watts 

output 2500 at approximately 8,000 rpm. Normal watts 

output 1600 at 10,000 rpm. for a 220 volt, 3 phase, 180 

cycle assembly. C—Performance curves for series and 

180 cycle assemblies. Each with the same maximum 

watts output characteristics. 
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Fig. 4 


ERE is (A) the output-weight ratio 
using the maximum output as a 
basis of rating for 60 cycle polyphase, 
180 cycle polyphase and series wound 
parts. B—Using the volume of the 
smallest cylinder which would just en- 








close the active parts, output-volume 
ratios display the character here shown 
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Typical 60 and 180 cycle parts are built in laminations 
having identical diameters with the series parts. 
Years of successful operation of series wound parts 
in the portable tool industry attest their ruggedness 
and general ability to take it. Yet polyphase parts are 
inherently more trouble free, due largely to the use of 
a squirrel cage rotor, rather than a wound armature 
with commutator and brushes resulting in reduced 
service costs, which may or may not offset the incon- 
venience and expense of special power supply needed 


the polyphase parts. 


WHY HIGHER TEMPERATURES 


ERTAIN types of equipment, either portable or 
stationary, require high speeds for successful op- 


eration.* High speed also results in reduced weight 
and bulk. Either of these reasons may make the use 


of ordinary 60 cycle polyphase motor parts inadequate, 
ith their maximum possil ble speed set: at 3600 rpm. 

Importance of the gain in output per Ib. through the 
use of 180 cycle parts is shown in Fig. 4A. The com- 
parison is not quite a fair one, since the weight was 
obtained on the polyphase parts without shaft, while 
the series parts were weighed with shafts, but without 
brushes or brushholders. Nevertheless the results are 
still preponderantly in favor of higher frequencies 
\s for bulk, the volume of the smallest cylinder which 
would just enclose the parts and their windings, was 
calculated for each of the ratings listed here. Fig. 4B 
illustrates the comparative outputs per cubic inch, with 
180 cycle parts again displaying the most favorable 
ratio in the group. 

Any consideration of the above facts, naturally leads 
to the next question as to where this increase in fre- 
quency ceases to be beneficial. Why not 400 cycles, 
800, 1000? The two former values are already in use 
in the aircraft industry with special emphasis on 400 
cycles. No exact answer is possible, but consideration 
of the following items is important. 

\ssume a given set of polyphase motor parts, de- 
signed for 60 cycles ie diameter and length of stack- 
ing is fixed. The KEmeDEs are being worked at a 
certain magnetic density; the copper is carrying a cer- 


See “High Cycle Tools That Speed Production,” May 1943 
and “When Motor Speeds Dominate the Product Design,” April 
1942 
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tain number of amperes per unit of area. This unit set 
of parts is now rewound for say three times the fre- 
quency. The speed is three times as high, and the 
horsepower rating given these parts can be three times 
as great. The ratio of maximum to full load torque 
will now be slightly greater than for the initial motor. 
The magnetic flux density will he exactly the same 


POLYPHASE 60 to 200 CYCLES 
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Fig. 5 OW intermittently rated compare with continuously 
rated assemblies. It may be physically possible to 
operate intermittent ratings contimuously without undue 
temperature rise but it would present a difficult ventila- 
tion problem. The effect of high speed (through high 
frequency) in reducing weight is also indicated by the 

slope of the lines or areas. 


(chosen so in the design) but the iron losses at the 
higher frequency will be greater. 
area of copper will be the same. 

Ikxamining the above items, we have apparently 
achieved a motor three times as powerful, with three 
times the speed, and no -increase in weight or bulk, 
through, frequency increase. Why not continue this to 
6 times, 10 times? 

The original motor had a certain efficiency, imply- 
ing that say 100 watts had to be dissipated as heat 
partially through the cylindrical surface of the motor, 
partially by the ventilating air. Increase in frequency 
increases the iron losses, and the resulting new rating 
may or may not’be as efficient as the original design. 
Ixven with the same efficiency, there are now 300 watts 
to be dissipated as heat, from the same cylindrical 
surface or by an air stream with no increased path area. 
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The increased temperature of operation further in- 
creases the copper losses and the heating. 

In this analysis (made roughly, without considering 
several refinements) the limiting effect of frequency 
increase, as a means of keeping down motor bulk and 
weight, is the heating and the safe temperature rise for 
the insulating material. In addition, higher operating 
speeds soon lead to bearing and shaft problems. These 


INGLE phase as well as polyphase fields are available 
in shell constructions (A) as here illustrated. B 
Rotor for a split phase or capacitor start design. Parts are 
supplied with a centrifugal switch and fan mounted on a 
shaft built to the customer's specifications or are sold 
unassembled without shaft. Rotors for polyphase designs 


are similar but no centrifugal switch is necessary 


then, are the chief limiting factors which must be con- 
sidered in attempting to obtain high outputs through 
high frequency. 


SOURCES OF HIGHER FREQUENCIES 


REQUENCY converter sets have been used for 
some years as a source of supply for portable hand 
tools as well as larger stationary machines. A common 
form consists of a polyphase 60 cycle driving motor, 
coupled to a converter generating the higher frequen- 
cies, usually at 220 volt, three phase. 
Examination of the parts listed up to this point 
(either series wound or polyphase) indicates apparent 
outputs which seem large for their bulk when com- 


pared to ordinary motors. While part of this gain 
is due to higher speed, actually the ratings are not as 
conservative as are those usually given general purpose 
motors. As a result, designs using these parts must 
provide very adequately for ventilation. In addition, 
tool applications profit from the duty cycle under which 
they operate. That is, even though a tool may ap- 
parently be in continuous use, it usually goes through 


a cycle of light load or no-load, with periods of rated 
or overload. The average effect may be much more 
beneficial from a cooling standpoint than continuous 
full load operation. 

This gain, over conservatively rated designs, is illus- 
trated in Fig. 5 by comparison with polyphase ratings 
(built in parts 4.7 and 5.7 in diam.) and intended 
for operation at frequencies of from 60 to 200 cycles. 

To the designer of the many types of industrial 
and commercial machines requiring motor drive, the 
previous listing and description of parts may be of no 
value because of the performance characteristics which 


they display. Many devices require lower, more nearly 


constant speeds, utilizing motors more conservatively 


Continued on p. 170 
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OME construction details. A—Typical repulsion start 

inductionrun armatures and brush holding mechanisms. 

The short-circuiting device on the end of the shaft oper- 

ates by centrifugal force. B—Repulsion start parts illus- 

trating alternate type of brush holders: Many kinds of 

cutting machines use repulsion start or split phase start 
motor parts with notable success. 
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LECTRODEPOSITION covers broadly the pro- 
duction of metal deposits by passage of electricity 
through appropriate aqueous solutions of metal 
salts, together with other inorganic or organic com- 
pounds. Introduction of the current into the bath is 
generally accomplished by means of a soluble metal 
anode of the same composition as the metal deposit, 
although infrequently the anode may be an insoluble 
metal or other conductor such as graphite. Passage 
of the current from the bath is through the cathode 
conductor upon which the coating is plated. Strong 
aqueous solutions of inorganic salts are fairly good con- 
ductors of electricity, and therefore only low voltages 
are necessary to force the required current through 
plating baths. The amount of metal deposited is pro- 
portional to the quantity of electricity passed, which is 
the product of amperes and time. Hence, special low 
voltage (2 to 15 volt), high amperage (10 to 40,000 
| amp.), direct current generators or rectifiers are re- 




























































































quired as the source of electrical energy. It is of in- 
terest to note in passing that power requirements are 
almost directly proportional to the electrical resistance 
of the plating bath and also the current density on the 
electrodes, expressed in amp. per sq. ft. 

| While this method of handling metals occupies only 
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What Electrodeposited Surfaces 
Offer, Today And ‘Tomorrow 
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a small niche in the important branch of the physico- 
chemical science which we call electrochemistry, it is 
currently attracting the attention of industry to an un- 





Progress goes on, whether or not ma- 
terials customarily specified are cur- 
rently available. So, both in spite of 
and because of wartime difficulties, 
electrodeposited metals are today 
serving at new specification points and 
will be prepared to serve better at 
some old familiar ones when days of 
peace return. Dr. Hull reviews both 
within the product and some more dis- 
tantly related technical factors. 





precedented degree as the most practical means for pro- 
viding metallic coatings of controlled thickness for a 
host of applications. 

What we are now privileged to call electrodeposition 
is a science, as distinguished from the rule-of-thumb, 
black magic art characterizing the electroplating trade 
up to about 30 years ago. Introduction of the scien- 
tific approach and free exchange of knowledge have 
been the principal factors in the phenomenal develop- 
ment of electrodeposition, particularly electroplating, 
until now there is a high degree of certainty in the 
successful operation of proved plating processes. Of 
interest in this connection is the recent tremendous 
investment of numerous steel companies in equipment 
and plating processes for applying tin to strip steel 
in uniform thin coatings. It seems quite safe to assume 
that with normal gain in experience in the continuous 
handling and plating of strip steel, electroplated coat- 
ings will become established as a permanent part of 
the steel industry and lessons there learned may well 
have application elsewhere. 


SETTING UP CLASSIFICATIONS 


[VISIONS of electrodeposition are electrorefin- 
ing; electrowinning, the electrolytic recovering 
of metals from salts prepared from ores; electroform- 
ing, which has been defined as the production or repro- 
duction of articles by electrodeposition; and electro- 
plating, which is the coating of articles by electrodepo- 
sition. A wholly arbitrary distinction between electro- 
plating and electroforming is the thickness of deposits. 
Electroplating applies coatings varying in thickness 
from 0.000006 to 0.005 in., whereas deposit thicknesses 
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from 0.005 to 0.25 in. are usually within the range of 
electroforming. Electrowinning and _ electrorefining 
have made definite forward strides, such as in the pro- 
duction of manganese, high purity zinc, copper, tin, 
and nickel, but electroforming and electroplating appear 
to be of primary interest at the present time. The 
important metals to be considered today and after the 
war in the latter two divisions are nickel, chromium, 
copper, iron, cadmium, zinc, copper, tin, lead, silver 
and iron. 


NICKEL IS IMPORTANT, TOO 


ICKEL is a metal that gives returns to the 
| \ electroplating trade in approximate proportion 
to the amount of study it receives. War uses for nickel 
in electroplating have been negligible because of heavy 
metallurgical demands; nevertheless the several bright 
nickel plating processes have attained a high degree of 
perfection and these are destined to even greater im- 


‘ provement when this important metal again becomes 


available for peacetime applications. Nickel plating is 
almost indispensable as a base plate for chromium when 
used for decorative purposes. This is because it is readily 
plated to a thickness at which it becomes substantially 
non-porous (over 0.0015 in.), and it can be plated ad- 
herently over steel to form an almost integral part of 
the base metal. Since chromium affords no appreciable 
protection against corrosion of base metals when ap- 
plied in the usual decorative thickness of 0.00002 in., 
the nickel beneath is essential in providing the corrosion 
resistance necessary for long life. Nickel must be 
applied in sufficient thicknesses to be nonporous, if 
protection of iron or steel is to be even semi-permanent, 
and it is to be hoped that manufacturers of automo- 
biles and other articles exposed to atmospheric cor- 
rosion will improve the plating quality through this 
means after the war to the same extent that was ex- 
hibited in the several years preceding the war. A sin- 
cere effort in this direction will go far toward vindi- 
cating and establishing electroplating as the best means 
for metal protection. 

Nickel is outstanding as a metal for plating over 
aluminum to enhance its life, hardness of surface, and 
appearance. Since aluminum will undoubtedly come 
into its own after the war as a result of the tremendous 
production capacity for this metal and lowered price, 
it is quite safe to predict that the amount of aluminum 
plated with nickel will keep step. 

Other uses for nickel plating that have not gained 
the recognition they deserve are building up of worn 
parts and plating of strip steel. It is now known 
that pure nickel, tough as it is, can be electrodeposited 
through the proper plating bath formulation in a form 
harder than is possible by any metallurgical means. 
When shafts are worn down, they are easily restored to 
a new useful life at low cost by building up adherent 
nickel and machining to size. This practice is a war- 
time application with peacetime implications. Nickel 
plating of strip steel is but little used at present, but 
should receive recognition after the war as an advan- 
tageous method for applying uniform, controlled plat- 
ings prior to fabrication. 

Chromium plating has changed its application from 
a mere decorative finish to a surface coat having 
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remarkable hardness and abrasion resistance, one which 
greatly prolongs the life of engine cylinders, expensive 
machine tools, files, and other parts called upon to 
stand severe usage. It is also used to build up under- 
sized or worn tools. A great deal of “know how” has 
been developed until at the present time it is possible 
to apply chromium in the right thickness to the desired 
areas with assurance that the plate will be distributed 
properly and will have good physical characteristics and 
adherence. No user of tools of almost any kind can 
afford to overlook the possibility that chromium plat- 
ing may go far in lowering his costs. Barring injury, 
it is usually feasible to strip and replate a chromium 
plated tool even after the chromium has been worn 
down, thereby giving a machine tool almost indefinite 
life. The growth of the hard chrome industry during 
the war has been extremely rapid, and it is safe to 
state that the value of chromium for these purposes 
will be remembered in the future. There is also every 
reason to believe that decorative chromium will even- 
tually come back to a metal-starved public and will be 
more widely used than ever before when it again be- 
comes available. 


AS TO COPPER 


OPPER is one of the metals essential to electro- 

plating and electroforming because of the ease 
with which it is deposited, together with the ductility 
and other desirable physical qualities of the metal. 
The two principal uses for electrodeposited copper are 
protection against corrosion and electroforming, the 
latter exemplified by its extensive use in electrotyping, 
phonograph record materials, thin copper sheet, copper 
screen, etc. Copper can be readily electroformed over 
materials such as plaster of paris, wax, plastics, and 
other materials after being made electrically conductive, 
or over low melting point alloys. The form or base 
may then be removed mechanically or by melting to 
leave a perfect electroformed reproduction. 

The value of copper from an electroplating stand- 
point lies in the ease with which it can be polished to 
a high luster, and the characteristic of excellent cov- 
ering power, throwing power, and adherence over the 
common base metals. Thus copper is frequently used 
as the first of a series of plated coatings, because it is 
easily applied, can be buffed, and is readily plated with 
other metals. Processes are now available for bright 
copper plating. The metal frequently is plated from 
acid sulfate baths which usually contain one or more 
addition agents to improve hardness of deposit, de- 
crease grain size, or eliminate “trees” or roughness. 
More recently it has been plated from pyrophosphate 
baths, or from a variety of cyanide baths which plate 
copper from the monovalent state, provide excellent 
adherence, and in most cases permit direct plating of 
steel_—not possible with the acid type of bath. Such 
alkaline baths have benefited from a great deal of de- 
velopment work over the past several years, and now 
can be made to operate at high cathode efficiencies, and 
at high speed, to produce lustrous deposits. 

Iron plating is a branch of electroplating that is full 
of potentialities. Like nickel, it can be applied to worn 
parts such as shafts or bearings to build up the metal 
worn away, following which it can be case hardened 
or chromium plated. It is also adaptable to electro- 
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for many years very satisfactorily 
ample of electroforming. 








forming of dies or molds or to electrotypes, although 
these applications have been limited to date. Iron 
printing plates for printing currency have been used 
an excellent ex- 
There appears to be no point 






PRECISION PENDULUM LOAD INDICATOR FOR MATERIAL TESTING 


















KATURING an advanced hy- 


draulic measuring and loading 











system this Riehle precision 
pendulum load indicator (A) of 
American Machine and Metals, Inc., 





























has five load ranges, one hand-wheel 











control for stepless regulation of 











testing speeds and return and is pro- 








vided with smooth acting, self-re- 








leasing, positively separating grips. 








The indicator is available for hy- 








draulically operated machines as 











well as on machines with mechanical 
load application. The main cylin- 

















der is installed in the loading unit 





of the testing machine but the meas- 











uring cylinder is located in and con- 








nected to the pendulum load indi- 
































tinct units, the pendulum indicating 











and the pumping unit at the right, 





and the loading unit at the left, ef- 











cator. The division into two dis- 
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fectively prevent transmission of re- 
coil and vibration to the indicator. 

















The loading unit has upper and 











lower heads with wedge grips for 
tension testing. The transverse or 
compression table and the upper 





























pulling head are connected by. four 
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RECORDER 
CONNECT#O 


‘rods forming a cage. The lower 


end of this cage (compression 
table) is fixed to the top of a post 
having a spherically lower end which 
rests in a ball seat in the center of 
the main plunger. The upper end 
of the cage (upper pulling head) 
is guided by roller bearings on the 
two stationary screws. The main 
cylinder, effectively sealed against 
dust and dirt, is housed in the base 
casting. When hydraulic pressure 
is applied to the ram, it lifts the 
table and with it the upper pulling 
head of the machine. 

Limit switches prevent overload- 
ing on any load range and over- 
travel of the main plunger. The 
pumping, or power unit, is self-con- 
tained and completely enclosed. The 
housing serves as a base for the in- 
dicating unit. The main high pres- 
sure multiple piston pump is driven 
by a constant speed motor. An 
auxiliary gear pump draws filtered 
oil and delivers it to the intake bar- 
rel of the main pump. The speed 
control handwheel and graduated 
dial are located on the large writing 
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in deposition of thin iron plate, and the application 
of iron is almost always within the electroforming 
range of thickness. 

There is little that is new to be said on the subject 
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table directly in front of the indi- 
cating unit. The handwheel oper- 
ates a special three-way valve which 
serves to connect the main cylinder 
to either the high pressure supply 
for loading or to the reservoir for 
unloading and return, and_ also 
serves to control the flow of oil. 

Loading speeds are indicated on 
a dial graduated in inches or milli- 
meters per inch. One revolution of 
the handwheel covers the complete 
range of hydraulic control: adjust- 
ing speed, loading speeds, zero, un- 
load and fast return. While the 
upper pulling head and table move 
hydraulically the lower pulling head 
remains stationary during loading. 
It is adjustable at a fast rate of 
speed in either direction by means 
of a motor and worm drive, con- 
necting to bronze nuts rotating in 
the head. The reversing motor is 
controlled from a push-button sta- 
tion conveniently located on the left 
side of the pumping unit. 

How the control system coordi- 
nates the three motors incorporated 
in this design is shown at B. 
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To Better 
Coil Supports 


ONDUCTORS of various kinds, as used in elec- 

tromagnetic coils for low and high frequency 

service and also those employed in numerous 
electrical heating devices, must be supported in some 
manner upon materials of satisfactory physical proper- 
ties and of suitable shapes and constructions. Even so 
called self-supporting coils must be held in apparatus by 
additional supporting members of some kind, as by 
strips of suitable insulating materials. Here are some 
of the methods and materials and subassemblies spec- 
ifiable for such service. 

Electromagnetic coils are used for many purposes 
and are constructed in a number of ways, but they are 
likely to be wound or mounted over cores or tubes, 
either singly or in various combinations, as two or more 
coils on the same core or tube. A bobbin containing 
a plurality of coils may have a number of flanges or 
washers for separating or protecting the individual coils. 

Sobbins may have round, rectangular, square or other 
end shapes. The tubes and flanges are made of either 
insulating materials or of metals or alloys, the latter 
being separately insulated with insulating tubes, wash- 
ers, etc., in cases where much mechanical protection 1s 
required or where strong mechanical forces may be 
developed in magnetic fields as in large solenoids. In 
such constructions, leads are usually brought out to 
insulated terminals on the outer surfaces of the coils, 
although such terminals often are attached to washers 
or end flanges. 

Numerous types and sizes of bobbins are available for 
different purposes with individual degrees of dielectric 
and mechanical strengths and insulation resistance. 
Some bobbins, as for control coils, with vulcanized fibre, 
etc., washers have flanged brass tubes, slotted in cer- 
tain instances, insulated with bias cambric cut at a 45 
deg. angle and rolled up at the ends. Slotted fibre or 
phenolic washers are used for bringing inside leads to 
the outer coil surface. Molded laminated phenolic and 
other bobbins are employed to a great extent when quan- 
tities are sufficient to justify the expense of the molds. 

As extremes, easily removable large aluminum bob- 
bins are used in magnetic clutches and the like where 


they firmly hold the coils in place. 
insulated with pressboard and varnished cambric with 
mica to insulate the coil terminals. 


The be 1b] Ins are 


Layer-wound coils are usually formed on some kind 
of insulating tube or are mounted thereon after winding, 
especially when the coils are to be mounted on iron or 
steel cores, or upon brass or other nonmagnetic mate- 
rials depending on the job to be done. 

One of the oldest methods of insulating coils, as for 
de. relays, electric bells, etc., wherein vulcanized fibre 
end flanges, heads or washers are forced upon the ends 
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Bobbins, spools and forms for electro- 
magnetic or heat generating coils and 
resistance units reflect the notable 
technical progress that has been made 
in many basic materials. Plastics, 
fibre, glass, some metals, ceramics and 
paper all enter into today’s better 
ways and tomorrow’s still better ones. 


PP PPP PPP PP PP PPP PPP FP PEEP PPE PPE PEPE DDD 


of cores to form bobbins or spools, was to wrap paper 
or other sheet insulating material over the core to in- 
sulate the magnet wire therefrom. Preformed insulat- 
ing tubes are now used to better advantage. 

In the mounting of self-supporting coils, as paper- or 
universal-wound coils, the heads have been omitted in 


UBING of cellulose acetate in round, oval and square 
shapes serves among other places for field coil cores 
and coil bobbins. 
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OLDED plastics serve here too. 
A—Small bobbin of heat re- 
sistant thermoplastic material. B— 
Television coil forms of polystyrene 
offering especially low power factor 
as required by ultra high frequency 
equipment. C—Laminated plastics 
in variously fabricated forms are 
conspicuously effective. 





many designs. Self-supporting coils are also mounted 
on cores with retaining heads or washers. In some 
instances, the interstices between the extending paper- 
ends of paper-wound coils are filled with a compound 
designed to provide the equivalents of heads for such 
coils with satisfactory results. 


PREFORMED TUBE SECTIONS 


NE of the bases upon which the various self- 
supporting coils may be wound is the preformed 
insulating tube. These may or may not have other 
insulating tubes substituted for them, or to reinforce 
them, as after the coils are wound and ready to be 
mounted. Such preformed tubes are mounted over iron 
cores and metal tubes between the heads of washers of 
various electromagnet spools to provide sufficient insula- 
tion between the coil and the core and to furnish a 
smooth and uniform surface upon which to wind the 
magnet wire. 

Round, square, and rectangular spirally wound tubes 
of cellulose acetate, kraft, or fish paper or combinations 
are also available in many sizes and lengths. Square 
and rectangular paper tubes are available in more than 
four hundred combinations with sides varying from 
my to 7 in., examples being 4% x 1345 in. and 4%4 x 
4¥% in.. These precision tubes are accurately made on 
automatic machines. 
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Some insulating materials induce corrosion in coppe 
wire which progresses to a point where the wire break 
due to electrochemical oxidation. Cellulose-acetat: 
foil-lined bobbins or cellulose-acetate covered tubes 
made of other insulating materials eliminate the source 
of copper corrosion in many electrical devices. Clea: 
transparent cellulose acetate tubing, or with a paper o1 
fiber base with an outside layer of cellulose acetate, is 
available in 4, to 4 in. ID with 0.002 to 0.003 in. wall ; 
1% to % in. ID up to 0.020 in. wall, and % to 3 in. ID, 
up to 4%» in. wall. It is also available in oval and square 
shapes in continuous lengths that can be cut to required 
sizes as the tubing emerges from the winder. Specified 
quite frequently for cores for speaker coils, bobbins, 
random wound ignition coils, etc. 

Cellulose acetate is light in weight yet strong; has 
excellent electrical properties; is unaffected by changes 
in temperature and humidity, and offers no corrosion 
problems to the engineer-designer. 

Although many forms of 
bobbins are made by various 
product manufacturers as 
component parts, bobbins 
are available to purchasers 
for a large variety of pur- 
poses, such as precision bob- 
bins made either of kraft or 
fish paper or a combination 
of both, depending upon the 
requirements, for small mo- 
tors, relays, solenoids, re- 
actors and other electrically 
energized equipment, such 
as photoelectric devices. In 
these, precision-made con- 
tainers for the coil are 














highly desirable for accurate winding and assembling 
coils in finished products without increasing manu- 
facturing costs. 

The automatic machines used in the manufacture of 
such bobbins make it possible to maintain very close 
tolerances. The tubes, formed by spirally winding the 
paper on a steel die, are cut to the required length and 
the die-cut vulcanized flanges forced onto their ends, 
after which the tubes are swaged to lock the flanges 
securely in position. 

The completed bobbin is impregnated to improve its 
mechanical and electrical characteristics and to form a 
seal between the tube and the flanges. This also per- 
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mits the attachment of terminal lugs to the flanges. 

Round bobbins for use in solenoids, relays, signals, 
bells, buzzers, etc., are available in a wide variety and 
in diameters from 3¢ in. up. Square and rectangular 
bobbins, made for small transformers, reactors, motors, 
etc., are also made in many sizes and lengths, the ends 
of square and rectangular tubes being swaged as per- 
fectly as those of the round ones. 

Flat, recessed, and embossed flanges meet substan- 
tially all usual requirements. Terminal holes may be 
provided. In the lower cost plain flat units the swaging 
of the tube extends beyond the flange. In the recessed 
types which provide the maximum winding space, the 
swaged tube does not extend beyond the flange, thus 


PAPER tubing and vulcanized fibres make available 
A) a diversity of forms and (B) assembly methods. 

Low tooling costs permit adoption for smaller runs 
which might be impractical with molded shapes 


permitting the coil and bobbin to be mounted flush. In 
the embossed forms the swaged tube is flush with the 
embossings to produce a straight inside flange surface. 
In addition to the simpler forms of bobbins there have 
been developed those which include cellulose acetate for 
corrosion resistance; a simple cemented flange on others 
provides the maximum in winding area and minimum in 


weight, while others, particularly in larger round forms 
that are being substituted in some instances for molded 
bobbins of greater weight, incorporate a spacing tube 
over the core proper to positively locate the flanges. 

The principal advantages of these various types of 
assembly are light weight, economy, and low tooling 
cost. Electrical and mechanical qualities can be built 
into the bobbin to meet substantially any requirement 
for which this general type is fitted. The low tooling 
cost permits their adoption for smaller runs which would 
be impracticable with the high tooling costs for molded 
pieces for similar runs. 


MOLDED PLASTIC BOBBINS 


ADE of molded plastics, various phenolics with 
laminations of paper, fabric, and glass fabric, 
offer one of the strongest types. These come in great 
variety. As an example, in the manufacture of bobbins 
made of laminated plastics with synthetic resins of the 
phenolic or urea type, it is customary to preform a tube, 
cut it to lengths, and insert a number of laminations in 
each end of the molds to form the heads. Under heat 
and pressure in molding presses, the units are fused into 
a hard compact infusible and insoluble homogeneous 
whole having a high dielectric strength, high surface 
and volume resistance, low power factor, and low mois- 
ture absorption. The tensile strength of the laminated 
materials is greater than that of the molding powder 
materials lacking such reinforcement. 
Bobbins with only one head, for mounting prewound 
coils, require a simpler mold construction than those 
having heads on both ends. Those with metal cores and 


flanges of laminated material usually have the cores 
knurled to obtain better anchorage between them and 
the flanges. The latter are widely used in the telephone 
and other electrical industries. 

Tubing of this material, either for bobbins or used 
alone without heads, as for certain transformer pri- 
maries, is made by rolling impregnated fibre sheets on a 
mandrel, the speed of rolling, temperature and tension 
having marked influences on the quality of the finished 
tubing in each instance. 

Curing of these tubes may be effected by baking 
(rolled tubing), or a mold may be fitted about them and 
they can be cured in a hydraulic press under heat 
(molded tubing). After baking or molding, the man- 
drel is removed from the tube and the outer surface is 
ground or sanded to the desired size. Finishes are 
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ground, buffed or varnished with high lustre polish, 
dull, or sanded, in natural, chocolate brown, or black 
colors offering much variety. 


MANDRELS AND WINDING FORMS 


OME coils, as paper-wound coils, are wound on in- 
S sulating tubes placed upon straight mandrels for 
separate mounting in apparatus, either with or without 
end washers or flanges. Sometimes the tubes are re- 
moved before prewound coils are mounted in bobbins 
with one end flange removed. In many other instances, 


coils are individually wound on collapsible or other 
flanged winding forms from which the wound coils may 


be removed after tying, for example. In general, man 
drels for form-wound coils require at least two heads or 
end flanges, one of which is removable; each head con- 


ERAMICS serve well. A—Steatite in its several varia- 

tions has high electrical resistance at elevated tem- 

peratures, low coefficient of thermal expansion and good 

shock properties. Highly flexible to meet specification 

needs. B—intricacy is no problem. C—Refractory porce- 

lains serve to support heater coils as well as range 
elements as shown. 


Ce es 


taining a slot or slots whereby the coil may be tied or 
otherwise secured before its removal from the winding 
form in order to facilitate the operation. 

In one simple type of collapsible winding form for 
winding coils singly the coil-mandrel is cut across diag- 
onally from flange to flange to facilitate the removal of 
the wound coil. More elaborate forms with cam ac- 
tions, etc., are commonly used, however. 
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An example of an adjustable quick releasing collap 
sible arbor that speeds the winding of random coils for 
instrument-type motors consists of two notched rails 
over which the coils are wound, and a cam-ground sur- 
face on a lock nut at the end of the arbor which moves 
the rails longitudinally. In each rail there are two cam 
slots in which are located two guide pins which are 
firmly attached to the body of the arbor. 

As the cam is turned, each rail is forced against the 
guide pins and the slot acts as a cam surface to force the 
rails outward to the position in which the coils are 
wound. The arbor is next completely wound with coils 
in an automatic machine. When the winding is com- 
pleted, the cam 1s turned back to the semi-relaxed posi- 


tion 
tated 
rails. 
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tion and the coils are tied, after which the cam is ro- 
tated until the slot in the cam is opposite the end of the 
rails. The rails then fall back to a reset position below 
the body of the winding fixture so that the coils can be 
removed from the arbor. 

\n important advantage of this type of arbor lies in 
the fact that coils for this particular type of motor are 
wound continuously in three phases of five coils each. 
Che arbor permits three spools of wire to be used and 
three coils are wound simultaneously. 


SUPPORTS FOR HIGH FREQUENCY COILS 


\SILY molded cellulose acetate plastics have low 
moisture absorption combined with good dielectric 
strength. Transparent plastics are used for high fre 


quency induction coil supports. In this construction, 


only very small portions of the turns of wire are in 
contact with the insulating material. 

Paper-fiber tubes, originally intended as equipment 
for an inexpensive wave-band switching coil kit in 
“throw-away” coils at 3c each, turned out to be remark- 
ably strong and quite efficient on frequencies as high as 


LASS may be adapted 

to (A) multiform 
coil types with good elec- 
trical characteristics and 
low coefficient of expan- 
sion and can be metal- 
lized. B—Blown coil 
forms of clear glass are 
unusually strong mechan- 
ically and transparent for 
easy inspection of com- 
plete assembly. C—Preci- 
sion ground coil forms 
while slightly more ex- 
pensive produce unusual- 
ly accurate thread con- 

tours. 


50 me. when dehydrated and impregnated with poly- 
styrene. Many present day applications of plastics in 
the 30 per cent. binder, 70 per cent. filler plasticized- 
fibre forms employ a similar method of forming. 


GLASS SERVES, TOO 


ELATIVE newcomer to the field of coil sup- 

ports, and offering some features involving un- 
usual advantages, is glass. By means of a new process 
using cold-molding of batch materials and subsequent 
fusing glass has been made to serve an important func- 
tion in the field of coil forms. Available in opaque or 
translucent form and with dimensional tolerances much 
less than those with ordinary glass, these units offer 
excellent specification points. Countersunk and tapped 


holes, external and internal threads and grooves are 
practical. Can be metallized for applying mounting as- 
semblies or terminal clips. Minimum frequency drift, 
negligible water absorption and low loss features are 
other significant qualities. 

The type of glass may be varied considerably to pro 
duce the characteristics desired for specific coils. For 
example where very low thermal expansion, resistance 
to high temperatures, greater chemical durability and 
very low dielectric losses are called for, they may all be 
met in a single type. Wide ranges of shapes and sizes 
are wholly practical and the following general dimen 
sional tolerances prevail: large or heavy pieces, in- 
tricate shapes, hollow cylindrical sections, plus or minus 
2 per cent on 0.01 in. Thicknesses should be plus or 
minus 4 per cent on 0.05 in. It is recommended that 
coil forms of glass be specified to fall within outside 
diameters of 1 to 3 in., wall thickness of %o to %o in., 
lengths up to 9 in., maximum of 20 holes for coil forms 


; in. and %» in. thick with no more than 4 holes 


tapped and 10 holes for coil forms %%9 to 4%» in. thick 


with no more than 2 holes tapped. Maximum of 14 
grooves to the inch. 


Glass coil forms may be obtained in pressed, blown 
or ground types depending upon the character of the 
service involved. Ground forms, while somewhat more 
costly than the others, produce the most accurate 
thread contours. Blown types are suggested for mini- 
mum quantities of 12,000 to 15,000 units. Cold molded 
and subsequently fused forms are most adaptable to com- 
plicated shapes or where multiple holes are required. 

Used extensively for supporting resistor and elec- 
tric heating elements and also for radio coils, ceramics 
(porcelain, lava, steatite, clay, refractory insulation, 
etc.) develop great mechanical strength, high elec- 
trical resistance, and resistance to thermal shock through 
prolonged heating at high temperatures, resistance to 


(Continued on p. 198 
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Postwar Planning By Government. A _super- 
agency to handle transition from war to peace is 
planned by Government. Industry, labor and farm 
groups would share responsibility with 17 Federal 
agencies. The agenda is in effect a time-table which 
attempts to show when the major postwar disorders 
will be most critical. For instance, the impact of re- 
leasing men from war employment is scheduled from 
the first week to four months after the armistice; 
release of men from the armed forces, from the first 
month through the second year. Encouragement of 
private enterprise in transition is a project divided 
into a short-range program of six months to one year, 
and a long-range program from one to four years. The 
relaxation of wartime economic controls exercised by 
Government begins in the first month. Its end is in- 
dicated by a question mark. The agenda has been 
reduced to a 20 by 26 in. chart which outlines the 
national and international objectives, the agencies to 
be involved at each point, and scores of specific prob- 
lems to be coped with. 


Refrigerators And Washers. Convinced after a 
national survey that electric refrigerators and clothes 
washers are badly needed in American homes, the 
Office of Civilian Requirements indicates that 1,000,- 
000 refrigerators and 1,000,000 washers will be 
scheduled for production in 1944 but the plan requires 
approval by the requirements committee of WPB be- 
fore any actual manufacturing can be started. Con- 
sumer demand for 5,000,000 household refrigerators 
and 4,000,000 washing machines now exists but OCR 
believes production of about a million each would meet 
current essential needs. If production schedule is 
approved, the appliances will hit the market around 
the middle of next year “guesses” one OCR official. 
WPB must consider such factors as amount of man- 
power, materials and facilities which can be diverted 
from armament production for refrigerator and washer 
production in contemplating resumption of their man- 
ufacture. The necessity of keeping present refriger- 
ators and washers operating is also stressed. The 
difficulty here is not so much in the supply of repair 
parts but in the acute shortage of service men. There 
are enough spare parts available to keep popular makes 
of refrigerators and washers in operation for the dura- 
tion, OCR contends. 


Electric Motor Controllers. To prevent unneces- 
sary use of oversize contactors on electric motor con- 
trollers, General Conservation Order L-250 has been 
amended by WPB. The order formerly permitted the 
use of oversize contactors for any controllers in Ap- 
pendix A under specified conditions. As amended, 
250 permits the use of oversize contactors under 
the same specified conditions only for controllers 
listed in Tables I and 4 of the Appendix. In addition, 
the same size controller must be used for 380 volt 
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service as for 440 volt service, except that the next 
larger size may be used where the full load motor cur- 
rent at 380 volt exceeds the rating of the controller. 
Interpretation 3, also just issued, states that control- 
lers covered by L-250 include both those assembled 
with other apparatus and those mounted individually. 


Contract Termination Policy. A new contract 
termination unit set up under Bernard M. Baruch 
has held an organization meeting at which there was 
general agreement on the development of a uniform 
policy on cancellations. The Baruch unit will leave 
actual termination of contracts to the Government 
agencies concerned and will confine its activities largely 
to developing policy and procedure. Industry, labor 
arid affected Government departments will be consulted 
on the program. Attorney General Francis Biddle 
proposed creation of mechanism whereby the Gov- 
ernment would make loans for reconversion to peace- 
time economy of an enterprise “seriously embarrassed 
by the war.” He told a Senate Military Affairs Sub- 
committee that this would: (1) Relieve private enter- 
prise of any financial pressure in reconversion which 
might arise while awaiting settlement of final claims 
under war contracts, or subcontracts; (2) permit the 
procurement agencies to proceed with greater care in 
making final settlements, knowing that any delay in 
such settlement would not block reconversion of a 
firm to peacetime production. Mr. Biddle emphasized 
that the loans should be made “not only to those 
bearing the obvious marks of ‘war contracts’ but to 
any enterprise seriously embarrassed by the war, in- 
cluding those that were unable to get war contracts 
or priorities. 


Indicating Instruments. Prime importance of elec- 
trical indicating instruments in the war effort was 
stressed at a recent meeting in Washington of the 
Electrical Indicating Instruments Industry Advisory 
Committee. Without the guiding factor of these in- 
struments, the ships, planes, tanks and other mobile 
units of our war machine would be seriously hampered, 
if not crippled, in their functioning, it was pointed out. 
However, the fulfillment of requirements for the de- 
fense of the United States has created a shortage in 
the production of electrical indicating instruments for 
defense, for private account and for export and there- 
fore General Limitation Order L-203 is deemed neces- 
sary. The term “electrical indicating instrument” 
(meter) means a measuring mechanism the pointer 
of which responds to a change in an electrical quantity. 
The term shall include instrument mechanisms and 
instrument relays made therefrom; also, small panel, 
switchboard, portable and aircraft electrical instru- 
ments. The term does not include: Any multi-purpose 
portable instrument capable of measuring more than 
one electrical quantity and embraced within the clas- 
sification of electronic test equipment in General 
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Scheduling Order M-293; any instrument made with 
metal bearings and normally used in automotive 
vehicles or mobile construction machinery or any 
electrical aircraft self-synchronous indicator or trans- 
mitter. “Approved order” means any order which is 
embraced within any one of the following categories: 
Provided, that no order shall be brought within the 
provisions of products mentioned as not included under 
the term; any order for less than 500 identical elec- 
trical indicating instruments which conform to the 
ranges and dimensions established and prescribed for 
such instruments ; any order for less than 500 identical 
electrical indicating instruments of flange diameter, 
height, or width exceeding 3% in.; any order for 
polarized vane non-jewelled instruments; any order for 
less than 500 identical electrical indicating instruments 
which conform to approved United States Army or 
Navy specifications specified on order; any order 
authorized by the War Production Board on Form 
WPB-1682 in the manner provided in General 
Scheduling Order M-293. 


Fractional Hp. Motors. Due mainly to increases 
in output and also to reduction in programs for several 
items of equipment, the all-over backlog of orders 
in the fractional horsepower motor industry is drop- 
ping steadily. Requirements of the farm equipment 
makers for motors for water systems, milking ma- 
chines and cream separators are increasing however. 
Committee members suggested that aircraft motors 
should no longer be scheduled in detail under Order 
M-293, since shipments are adequate and the detailed 
scheduling is held to be an unnecessary burden. The 
supply of ball bearings is at present tending to limit 
production of motors, and manpower shortages are 
the most serious factor in the situation. A representa- 
tive of the Office of Civilian Requirements presented 
for discussion a proposal to resume manufacture of 
some of the more essential domestic motorized ap- 
pliances. Committee members pointed out some of the 
difficulties that would arise in producing appliance 
motors in any volume, and expressed the opinion that 
six or preferably nine months should be allowed be- 
tween approval of any such program and its initiation. 


Civilian Essentials. Greater production of civilian 
essentials is in store for next year unless military re- 
quirements take an unexpected turn. The prospects 
are now reasonably good for at least a slight boost in 
manufactures of civilian goods in the first quarter of 
1944. WPB’s requirements committee will conduct 
a nationwide consumer survey, starting November 7, 
to determine to what extent supply shortages and 
curtailment of services are causing actual hardship. 
Arthur D. Whiteside, vice chairman of the WPB, an- 
nounced that census enumerators will visit 7,000 
households representing every type of worker and farm 
operation, to ask about 115 types of goods and services. 
Goods and services to be asked about include equip- 
ment for kitchen, laundry and household cleaning, 
electrical appliances, radio and tubes, poultry netting, 
woven wire fence, barbed wire, tools, batteries, etc., 
etc. The committee’s decisions probably will be gov- 
erned to a considerable extent by the adequacy of sup- 
plies of three basic metals—steel, aluminum and cop- 


per. Quantities of aluminum on hand and in prospect 
are reported satisfactory, but the same can not be 
said of steel and copper. Thus some officials believe 
that badly needed articles which may be made of alum- 
inum, for example flatirons, probably will be coming 
along in a few months. 


Carbon Brushes. An exhibit of several hundred types 
of brushes, terminals and brush connections was pre- 
sented at a meeting of the General Industrial Equip- 
ment Division by a representative of the National 
3ureau of Standards. Classification and coding of 
these components is now being carried on by the 
3ureau of Standards, the Committee was informed. 
Recommendations will be made for the elimination 
of some of the many types to effect simplification and 
conservation of materials and manpower. Since the 
demand for turbine rings has taxed the capacity of 
the industry, industry members recommended a re- 
examination of requirements. Estimated requirements 
of the Navy and Maritime Commission appear to be 
fairly well established, but requirements for repair 
and maintenance or replacement are not so clear. It 
was pointed out that turbine rings are “expendable” 
they wear out and need to be replaced at present more 
frequently than under normal conditions. Committee 
members urged that users of turbine rings should 
anticipate their needs as far in advance as possible. 


Silver Producers And Distributors Meet. Meetings 
attended by silver producers and silver distributors 
have been held to review, (1) current silver supplies 
and demand, (2) trade comments concerning Order 
M-199 as amended July 29, 1943, (3) proposed 
further clarifying amendment to M-199, (4) status of 
Treasury department “free” silver repurchase agree- 
ment between that department and industry, and (5) 
situation with respect to importation of silver and 
jewelry. Production of domestic silver is holding up 
at the rate previously estimated at about 40,000,000 
oz. for 1943, and supplies of imported silver, mainly 
in the form of ore and base bullion for refining in 
this country, are holding up to the figure of approxi- 
mately 20,000,000 oz. for the last half of 1943, esti- 
mated early in August. Consumption figures for 
the past few months do not indicate any marked rise 
in the curve such as was anticipated early this year. 
It now appears that total net consumption for indus- 
trial use will not greatly exceed 100,000,000 oz. for 
essential purposes in 1943 plus approximately 30,- 
000,000 oz. for less essential uses in jewelry and silver- 
ware, etc. The net consumption for engine bearings 
for 1943 will be much lower than the 25-35-,000,000 
oz. estimate heretofore used. Consumption in this 
field, however, continues to increase. 


Automotive Batteries. At a recent meeting of the 
Automotive Battery Industry Advisory Committee re- 
placement requirements for 1944 were discussed as 
well as the basis on which production should be spread 
over the year in order to get equitable production in 
view of the manpower situation confronting this in- 
dustry. Committee members brought tangible in- 
formation to Washington and made recommendations 
(Continued on p. 160) 
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alloys. As an electronic analyzer, by the instrument’ grades 














































Power down feed for 
either drilling or boring 
with this vertical miller 
A) is controlled by an 
electronic speed and 
torque regulator. The 
compact electronic 
unit, mounted on top 
of the cross slide, is 
shown in (B) on reverse 
side. The simplified 
control station, con- 
veniently located near 
the spindle head is 
shown in (C). The elec- 
tronic regulator con- 
trols a 114 hp. dc. mo- 
tor providing variable 
feed power to the ver- 
tical head. The elec- 
tronic unit and control- 
ler which make up the 
circuit operate on 50 or 
60 cycle, single phase 
line in the range be- 
tween 200 and 600 volt. 
The circuit has an in- 
herent safety factor 
providing a natural in- 
crease or decrease in 
motor speed to the 
selected feed rate. The 
desired feed automat- 
ically holds within a 
fraction of an rpm. The 
circuit is self-braking 
when control lever is 
set to stop position. 
Overload protection is supplied for the feed drive, in event of 
stalling or jamming. All controls are mounted on a single panel 
which is completely dust proof. The feed rate is selected by a 
control, calibrated to provide any feed desired from 1% to 15 in. 
per min. The number of feed changes within these limits is in- 
finitely variable and a change in feed rate may be effected during 
the operation without stopping power or withdrawing tool. A 
single lever stops the head movement and also controls both the 
up and down travel of the head. Safety stops are provided to 
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Allen B. Du Mont Labs 


material according to case depth, 
depth of decarburization, amount of cold 
working, brittleness (stress gradients), 
hardness gradients and structure. As an 
automatic sorter, consisting of modulated 
oscillator and relay, the machine will sort 
metal parts according to one of the follow 

ing factors if all other variables are reason 

ably constant. Analysis, heat-treatment, 
structure, size, wall thickness of tubing; 
thickness of plating or cladding, whether 
magnetic or not. As a metal locator, it 
will detect the presence of any metal in 
non-magnetic material with a sensitivity 
depending upon the mass of the particles 
to be detected. The instrument consists 
of two 5 in. cathode-ray tube screens; 
main control to set desired screen pattern 
or cyclogram; second control to adjust 
size and sensitivity of cyclogram readings; 
indicator pilot lights; on-off switch; 
various outlets for coils and _ sorting 
mechanism. Upper center panel door, 
with lock, safeguards special controls 
which are set and reset for different kinds 
of test routine. Production parts can be 


This electronic instrument checks, eval- use of tests at several frequencies, either checked simply by inserting one after the 
uates and automatically sorts metals and one after the other or simultaneously, the other in a coil form, and observing the 
pieces of metallic patterns on the screen. 






Reed-Prentice 


prevent over-travel, while adjustable dogs on the four-position 
turret stop confine the head travel to work limits. Rapid traverse 
at maximum feed rate is approximately 40 in. per min. Rapid 
traverse is obtained by pushing the “‘rapid’’ button on the control 
panel. Release of pressure on this button automatically returns 
the head travel to the previously selected feed rate. Thus the 
rapid traverse accomplishes rapid approach of the head to the 
work and also allows quick withdrawal for repositioning. Spindle 
and pump start button puts machine in operation. 
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an be Speech and sound are recorded magnetically on a wire 
er the 0.004 in. diam. with this electronic, magnetic wire recorder. 
g the Now coming into use on land, air and sea fighting fronts to 
help cover news to these areas. Model illustrated is a com- 
bination unit, weighing less than 50 lb. and has built-in 
recording, playback and instantaneous erasure features. 
A field set with the recording unit only weighs about 9 Ib. 
and can be operated with batteries. As much as 66 min. of 
continuous sound and speech can be recorded on 11,500 ft. 
of the hair-like steel wire on a spool no larger than the ordi- 
nary doughnut. Nothing to wear out; in fact, 100,000 
reproductions have failed to alter sound quality in any way. 
When there is no longer any use for the recordings, the 
speech can be readily ‘“‘wiped off’? magnetically, and the 
wire is as good as new for future recordings. 


Avia Products 


Operating independently of engine heat and the minimizing 
use of ducts, this aircraft heater has been designed for 
the defrosting of bomb sight windows, gun sight windows, 
navigation domes and side blisters. Also applicable to the 
warming of bomb sights, gyro instruments, battery com- 
partments and turret mechanisms. The heater is attached 
to an electric blower or ram air duct and delivers from 600 
to 6000 Btu. per hr. (depending on the specific applica- 
tion). It has a two-piece shell of light weight aluminum 
with a heating element wound on a ruggedly constructed 
ceramic core locked to the shell by machine screws. Con- 
struction provides for the unit to withstand the maximum 
vibration conditions encountered in aircraft applications. 


*rentice 


sition 
ravers¢ 

Rapid 
control 
returns 
tus the 

to the 
Spindle 


Developed for finishing small fine- 
pitch gears up to 4 in. pitch diam., 
and not coarser than 20 diam. pitch, 
this machine employs a rotary type 
of shaving tool. The work is held on 
fixed centers, located in adjustable 
head and tail-stocks. The slide 
carrying the work table, head and 
tail stock, is reciprocated by an un- 
usual type of crank mechanism, 
which slowly traverses the work 
across the finishing tool. The work 
table is adjustably mounted on the 
slide for correcting taper. The head 
carrying the finishing tool is adjust- 
able for crossed-axes setting, having 
a maximum angular movement of 


Fellows Gear Shaper 
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20 deg. both sides of center. A scale 
for degrees, and a vernier for 
minutes is provided for the angular 
setting of the tool head. Provision 
is also made for using a dial indica- 
tor for finer settings. The tool is fed 
into the work by means of a cam, 
and a hand wheel is provided for 
setting up. The tool spindle 
is driven by use of a separate 
motor, mounted in the feed slide. 
The motor which drives the work- 
slide, also operates the compound 
pump and is provided with a plug- 
ging switch to prevent coasting of 
the slide. The machine is provided 
with complete electrical control. 
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ELECTRICAL ENERGY AT WORK IN ENGINEERING 


Used primarily 
deburring 
operations 
studs, screws 
and various spe- 
cial shapes, this 
machine is also 
adaptable 
grinding, polish- 
ing and buffing. 
The table, on 
which 
mounted fix- 
tures, or holding 
devices, runs on 
a ball-bearing 
spindle designed 
construct- 
ed, not only for 
long life but, for 





Construction of this vertical milling machine is 
characterized by rugged simplicity, with the bed, 
column and head all being heavy cast members 
The deep-section table is 42 in. long, 12 in. wide 
with 20 in. travel, having a fully automatic cyc! 

It can be fed or rapid traversed in either dire: 
tion, automatically shifted from rapid traverse to 
feed in either direction, and automatically r: 
versed at both ends of the stroke. It may be 
automatically stopped at any desired point i 
its travel. Three different column heights are 
available. Between the standard foot-mounted 
ball-bearing spindle drive motor and the cutter 
there are only three gear contacts. The entiré 
drive is mounted on anti-friction bearings and 
has automatic lubrication. Wide face spline 
mounted pick-off gears under a light aluminum 
cover on the head provide a wide range of spindle 
speeds. These gears run in an oil bath and are 
easily removed for changing speeds. A medium 
range of 64 to 860 rpm. is furnished as standard 
equipment—either a low range of 32 to 428 rpm., 
or a high range of 96 to 1248 rpm., can be pro 
vided. An independent adjustment of the feed 
rate for opposite directions of the table travel 
makes it possible to do one operation at one end 
of the table and an entirely different operation at 
the other end. Each direction of the table travel 
has a separate feed rate control dial which is ad 
justed independently of the other. 


Kent-Owens Machine 
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Pieaicinta Mensncch ease and access- 
ibility mak- 
Most important in the improvements developed out of ing changes. 
|| experience with this instrument, which shows average Attachments 
i} surface roughness in micro inches, is the elimination of the are provided for 
need for calibration of the meter by the operator. This is automatic  dis- 
accomplished by standardizing the sensitivity of all charge of work 
tracers and meters at the factory. Formerly, tracers being finished 

varied in their sensitivity and calibration of the instru- and hopper Packer Machine 
ment was therefore needed. The simplified instrument feeds can be 

panel contains.only the on-off switch, the micro-inch used wherever practical. The pedestal or base is fully enclosed 

meter and the scale selector switch. The inclined panel and includes dust-tight cabinet as an integral part for all 

places the meter in position for easy reading. The electrical controls including magnetic starters with overload 

attachment compartment is found inside the cover of the and under-voltage protection, regular start and stop push 

instrument and folds back onto the unit, allowing easy buttons and master stop button. Wheels may be either 

access to all attachments and accessories. A convenient mounted in vertical or horizontal positions as required. Main 

compartment at the base of the panel contains the power motor drive is 144 hp. The motor for driving the wheels may 

| and tracer cables when not in use. be 1 hp. or larger if necessary. 
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United Dairy Equipment 





Fresh milk for our fighting men of is the mixing of the butter, skim- 


to bring the temperature of the 

























the Merchant Marine, Navy and milk powder and water, according to emulsified milk down to 40 deg. F. 
Army is available by means of this formula. This mixing process is ac- (B) General plan of the completely 
mechanical cow which makes real complished by thorough agitation, assembled unit, containing a stain- 
milk, cream or ice cream mix any- while the mix is being pasteurized. less steel, electrically-heated mixing 
where at anytime, from skim-milk It is a self-contained unit with its and pasteurizing tank, with a motor- 
powder, butter and water. Where own heating system and its own driven agitator, a high speed tubular 
butter is not available there has been built-in refrigerating system, so that centrifugal emulsifier, driven by a 
perfected a vitaminized vegetable by simply plugging in or hooking up standard 14 hp. motor, a tubular- 
butter oil that can be used instead. to the proper cut-out plug, there will type cooler, automatic feeds and 
The machine (A) produces 40 qt. be sufficient heat for pasteurizing, complete refrigerating condensing 


an hour. The first step in the process power for centrifuging refrigeration unit also included. 









For use in industry and for military training here is a new 
way of recording sound, which is a complete, portable phono- 
graphic and playback unit with microphone, amplifier and 
speaker compactly assembled in an attractive carrying case. 
It may be operated wherever a 110 volt circuit is available. 
With accessory converter, it may be adapted for automobile 
use. The 12 in. turntable, of normalized material, polished 
and plated, is connected by a flange to a vertical spindle which 
revolves on a single ball bearing, adjustable for height. The 
revolving spindle is supported at the top and bottom by 
annular bronze bearings. Separate recording and playback 
heads are mounted together on a single movable arm, con- 
trolled by two separate knobs. One knob shifts and locks the 
control arm assembly in either recording or playback position. 
the other lowers the selected stylus to the surface of the disc. 
The combination recording and playback control arm assem- 
bly is mounted on a full floating carriage which is supported 
by two oilless sleeve bearings running parallel to and con- 
nected with the lead screw. All controls are grouped on a 
single panel convenient to turntable. The lead screw is pre- 
cision made, with buttress type threads, assuring long life 
and quiet operation. It is direct-coupled to the vertical turn- 
table spindle by a fully enclosed worm and gear assembly. 
Also mounted on the full floating carriage assembly is the speed method makes possible recordings of 31 min. per side 
friction drive mechanism, consisting of electric motor, belt- ona12 in. disc at 7.7 in. per sec., or 62 min. per side at 3.85 in. 
connected to a friction wheel pressing against the underside per sec. The groove is formed by embossing with a polished 
of the turntable. As the turntable revolves, it turns the sapphire stylus ground for optimum tracking in the groove 
vertical spindle and lead screw, changing the radial position produced by the embossing stylus. The machine may be 
of both the recording and playback control arm assembly and equipped to start automatically at the sound of the voice, and 
the friction drive wheel simultaneously. The constant groove stop at a given interval after speaking ceases. 





Frank Rieber 
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Gears from 24 to 96 in. pitch diam. and up to 97 in. OD. 
are shaved on this machine with a maximum shaving 
range, from headstock spindle, of 11014 in. Especially 
suited to the production of large, high accuracy steam 
turbine reduction units and diesel timing gears. Built for 
rotary crossed axes shaving. The cutter head is equipped 
with Vernier scale and sine bar so that settings to any de- 
sired angle within its range can be made readily and any 
setting can be accurately duplicated thereafter. The 
cutting tool is driven by the work gear. The checking 
head, which is an integral part of the machine, is used to 
determine the size of the work gear, the amount of shaving 
stock on it, its linear pitch, wobble, eccentricity, and pitch 
diameter. The headstock is a self-contained unit with its 
own motor drive, special journaled sleeve type bearings 
and change gears to regulate the speed of rotation of the 
work gear. The latter is driven through a flexible coupling. 
The cutter head and checking head are mounted on a 
saddle and this saddle assembly is also a self-contained 
unit with its own motor drive, pressure lubrication and 


National Broach and Machine 


controls which govern the length of stroke and include a 
safety stop. During the cutting cycle, the cutter head 
slide is reciprocated across the face of the work gear. It 
is equipped with automatic feed and preselector for vary- 
ing the amount of feed. The cutting cycle can be either 
manually or automatically controlled. As illustrated, the 
operator is in position to start the cycle and is within easy 
reach of push buttons which control the complete opera- 
tion of the machine. At this same control station is a 
master stop, saddle feed selector, coolant control and 
headstock control, forward, reverse and stop. A bank of 
lights tells the operator whether or not the saddle is in 
feed and the direction of movement. On the other side of 
the machine, opposite from that occupied by the operator 
in the illustration, is a similar control station. At the base 
of the work headstock is a third control station with a 
master stop push button and another to jog the work 
spindle either forward or reverse. All elements of the 
machine are readily accessible for inspection or adjust- 
ment and adequate levelling jacks are provided. 


AT WORK IN ENGINEERING 


Exact Weight Scale 


Filling a definite need in precise weight 
control this electronic tare compen- 
sating scale is used in hand filling 
directly into containers whose weight 


is known to vary to an extent that 
would impair accuracy unless the scale 
were balanced before each weighing 
operation. Combines the recognized 
accuracy of even balance weighing 
with the precision of the electric 
wheatstone _ bridge. Conveniently 
located balancing knob provides for 
precise adjustment of weighing mech- 
anism to exact balance point after 
empty container is placed on scale. 
Weighing element used in same 
function as galvanometer in familiar 
bridge measurements. Rotation of the 
control knob through approximately 
270 deg. compensates for variations 
in container weight through any 
reasonable range specified by pur- 
chaser, from a few grains to several 
pounds. The electrical equipment is 
supplied as a separate unit. 
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Acme Electric Heating 


Government agencies specified electric 
hot. plates that would perform con- 
tinuously, with a long life, sustained 
performance heating element, so this 
unit was developed with those factors 
in mind. The heating element, resist- 
ance wire and insulation is one homo- 
geneous whole and is provided with an 
independent 3-way switch with high, 
medium, low and off positions. Stand- 
ard construction 1000 watt per heating 
element on high, 500 on medium, 250 
onlow positions. Finished in chromium, 
the unit is mounted on an insulated 
base, with anchor lugs to facilitate use 
on ship board. 
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Several advanced fea- 
tures have been includ- 
ed in this optical com- 
parator (A). The co- 
ordinate stage shown in 
the close-upillustration 
B) is larger than on 
previous models result- 
ing in greater mechan- 
ical capacity. New 
type dial indicators, 
having larger dial faces, 
are also used giving in- 
creased precision meas- 
urement control. An- 
other new feature is a 
shaft - of - light blower 
cooled lamp housing 
which includes a con- 
denser lens unit of larg- 
er size, mounted as an 
eccentric assembly 
within the housing and 
provision is made for 
sensitive light beam ad- 
justment under all op- 
eratingconditiors. This 
comparator may also 
be obtained witha plain 
work stage unit for use 
on production jobs or 
where coordinate meas- 
urements are not re- 
quired. Magnification 
lens units of 10X, 20X, 3114X, 50X, 62'X and 100X 
are obtainable as standard equipment. The image screen 
is 1414 in. diam. 





Portman Machine Tool 































_— Providing four times more illumination than heretofore available, 
_ this high intensity x-ray illuminator permits observation of film 
— detail formerly missed with weaker light sources. This increased 
oa? intensity also makes it possible to use films of greater density 
— with the resultant improvement in radiographic contrast. The 
: 1 illuminator raises the usable density from 1.5 to more than 4.0. 
a The view box is equipped with a control which affords a stepless 
ee increase in intensity by varying the voltage from 0 to 110 volts. 
gpl By means of this control the exact amount of light necessary to 
han observe details at various film densities can be obtained. The 
ugh, illuminator is a full 14x17 in. so that even the largest film can be 
and- viewed without repositioning. Masks are used to reduce the 
eo illuminated surface when films smaller than that are examined. 
Pn Another factor is the wet film hanger that allows films to be ob- 
eee served immediately after they are developed. Films are protected 
ated from the heat of the photo-flood lamps by the co!d front. A heat 
— absorbing glass baffle and cooling fans which circulate 900 cu. ft. 
of air per min., dissipate all excess heat. 
—— 


DESIGNS FOR MILITARY AND CIVILIAN NEED 


ELECTRICAL 


General Engineering & Mfg. 


Where work pieces are too large to be machined on stan- 
dard machine tools, in boring, turning or facing operations 
on lathe beds, press frames, bedplates, pipe headers, 
valves, etc., this portable boring and facing machine finds 
ready use. The machine proper is mounted on a heavy 
base on which it may travel by spindle action for 36 in. 
Automatic or crank operated horizontal travel of spindle 
housing is 19 in. and hand operated vertical travel 24 in. 
There are seven spindle speeds ranging from 7 to 100 rpm., 
and four horizontal spindle housing feeds ranging from 
0.009 in. to 0.063 in. Diameter of faceplate is 33 in. A 
pump operated gravity oiling system for all bearing 
surfaces and gears is provided. 


’ Kelley-Koett Mfg 
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NCE industry is freed of the restrictions due to 

war conditions, more than likely, there will be 

a great boom in new and re-lighting activities 
and most of the ordinary new or re-lighting is going 
to be done by fluorescent rather than by incandescent 
lamps. This will be a resumption of the same boom 
which started in 1939 when fluorescent lamps were 
first made available. This time it will be modified by 
the new developments in technique and materials and 
by ideas which are now near bursting under the bonds 
of war-requiring restrictions and at the same time mag 
nified by the increased needs, the greater national pur- 
chasing power and the growing consciousness on the 
part of the general public of the value of good lighting 
(for good seeing) ; all products of war conditions. 

Of course, the day of the incandescent lamp is not 
over. Re-lamping the billion or more of incandescent 
lamp sockets now installed will go on for many years 
and there are, also, many applications where concen 
trated sources (for projection, for example) are needed 
in which fluorescent will not do the job, nor will any 
other convenient form of electrical discharge lamp vet 
developed. 

When the boom began in 1939, in addition to all the 
older, highly capable lighting fixture manufacturers, a 
multitude of inexperienced opportunists jumped into 
the manufacture of fluorescent lighting fixtures and 
the result was just what might have been expected: 
trouble, impermanent (we hope anyway) ugliness and 
badly designed, badly built and badly operating: in 
fact, ill-conceived lighting. In one way, therefore. for 
lighting development the war was opportune. Fluor 
escents were confined largely to industrial working 
light applications and in this one field, which is di- 
rected largely by hard-headed men with good en: 
gineering talent to guide them, the fluorescent has done 
a good job. Circuit parts manufacturers as well as fix 
ture and lamp manufacturers have ironed out the ini 


Long interested in, as well as notably 
active upon, broad trends and implica- 
tions for the future in the field of light- 
ing, Mr. Atherton here tackles a ques- 
tion of timely significance. War indus- 
tries have gone literally “all out” for 
fluorescents for within-the-plant light- 
ing. This has meant, for one thing, 


brighter intensities without  corre- 
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Will It Be Fluorescent Lighting 
For The Postwar Home? 


December 1943 


BY C. A. ATHERTON 


CONSULTING ENGINEER 





tial early development difficulties and fluorescent light 
is now a fairly reliable instrument around which the 
lighting of the future may be designed* 

Not that fluorescent lighting, even aside from its ex- 
ternal form and more decorative clothing, has fully ar- 
rived. It is not yet stable and sure and slow-chang- 
ing like incandescent filament lighting, for example. 


* See “Lighting Fixture Designers Beat the Material Short- 
age,” September 1943. “Essential Components and Auxiliaries 
For Fluorescent Lighting Units,” June 1942. 


e 





spondingly higher electric bills. The 


industrial equipment has been devel- 
oped. Now, if Mr. and Mrs. America 
decide that fluorescents are going to 
have a big place in post-war homes, a 
sizable revolution in the engineering 
and design of table, floor and wall 
lamps, fixtures and built in units to 
house the newer sources will be likely. 
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Fig. 1 A 
ACK in 1938 and 1939 the fluorescent boom 
started. A—Canopy light for localized 
lighting B—Fluotescent sources were 
C—Store 
counter lamps for simulated indoor daylight 


D—Early fluorescent flush-mounted type for 


mounted in this simple reflector 


commercial installations 


B 


Many developments are just 
around the corner, some of 
them even poking 
noses out and quite evident 
to the experts, others only 
surmised. For example, the 
elimination of starter is an 
absolutely sure development 
In one form it is 


their 


here al- 
ready. Already we may say 
that for such and such an 
application, it is better to 
use the shorter lamp life in- 
stantaneous starting ballast 
does not re- 
quire a separate starting 
switch, or for such and such 
life hot 
cathode starting switch sys- 
tem is better. 

Probably this choice will 


system which 


the longer lamp 


go on for 
haps forever, because start 
ing switches have also been 


improved and are still being 


some time, per 


improved and_ there 


situations 


are 
where the 
the hot 


outweighs 


many 
better 
starting 


economy of 
system 
the freedom from slow and 
blinking starts and burnouts 
of the cold starting 
but the starterless 
will surely grow greatly in 
popularity. Technical prog- 
ress will provide these and 
other new features. 

And speaking of lamp life, 
there is already the choice 
of the somewhat longer lamp 
life cold cathode (sign light- 
ing variety of lamp) with 
its lower lumens 


system, 
circuits 


per fc Ot 


and lower efficiency smaller 


tubing as against the some- 


what shorter (but © still 
rather long) life higher 
lumen per foot higher ef- 
ficiency hot cathode system. 
Nor is long lamp life the 
only recommendation for the 
cold cathode system. Its 
flexibility in form and its 
small diameter makes it 
ideal for many hidden (the 
most highly recommended 
form of) lighting jobs. Cold 
cathode too has a prominent 
part in the future alongside 
the more completely stand- 
ardized and probably always 
less expensive hot cathode 
system. In a way there 
is a similar difference be- 
tween the cold cathode 
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Fig. 2 E 


MANU 


RECENT advances in industrial types for 

products (A) combine ballast and starting 
functions. B—More resourceful use of 
muJtiple part plastic troughs. C—Non- 
metallic reflectors with ballasts completely 
enclosed and improved mechanical support 
D—Continuous row types for multiple unit 
use in large areas. But, says Consulting Engi- 
neer Atherton, “‘Fluorescents for the home 
will eliminate the starter, be far more efficient, 
cease imitating incandescent lamp factors, 
approach window treatment, eliminate hang- 
ing factors and make better use of new ma- 
terials.'" E—Instantaneous starting 

have been developed 


units 
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and the hot cathode systems of lighting that there is 
between an evening gown and a working frock. Each 
is (or may be) well suited to certain situations, but 
each does a rather poor job in the wrong situations. 
The present practice in cold cathode of mounting the 
tubes bare against the ceiling is something like using 
fine silk for work clothes—just stupid, but as the 
great possibilities of making beautiful lighting effects 
with hidden cold cathode become explored, this present 
practice will pass and be remembered with regret. 

In the realm of the less visible but fairly probable 
future developments are new higher efficiency phos- 
phor powders, possibly high frequency control ineth- 
ods, longer and formed lamps, lamps that are not tub- 
ular in shape, for example, flat pancake shaped lamps 
have been patented, colors and tints for various pur- 
poses (the light of the light green incandescent lamp 
which has recently been so vigorously advertised can 
be made without loss of efficiency by the fluorescent 
method ), etc., ete. 


Then in another realm of future devel- 
opments still farther off one sees that the 
fluorescent, even at its imaginary best, is 
still only about one-quarter or one-third 
as efficient as theory tells it might be and 
as the ingenuity of American research may 
yet make some more or less distantly re- 
lated form of lamp. 


In the meantime, the war is progressing and per- 
haps we are not too far from the day when there will 
be an overnight shift to after-the-war peace produc- 
tion. For that day it is well that engineers and design- 
ers be preparing, because when it comes, it is apt to 
come rapidly ; perhaps this time well prepared and well 








POWER FOR INDUCTION HEATING 
AT 200,000 CPS. AND 100 KW. 












































































































HIS three cubicle power included with many others 

source for industrial high among the advantages of high 
frequency induction heating frequency heating of both 
contains the electronic recti- metals and dielectrics that 
fier, oscillator tube and os- make this new tool increas- 
cillating circuit. Its output ingly useful to industry (See 
generation is at 200,000 cycles also “What High Frequency 
per sec. at 100 kw. Rapid Heat Treating Can Do” 
heating plus the ability to ELecrricaL MANUFACTUR- 
produce the desired effect ING, July 1943). A product 
within the work itself, rather of Westinghouse Electric & 
than in its surroundings, are Manufacturing Co. 
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conceived designs may save some of the economic wast 
which is inevitable when the public demands som« 
thing, has the money to buy it and there are no su 
plans available. 

What then has the designer to work with? Wha 
must he count on as sure or nearly sure? What wil 
be the demand—and what the recommendations of th 
informed, for there may be a great difference betwee 
demand and reconimendation. 

The largest market, they say, will be the home, th: 
quickest large market, commercial installations—oi 
fices, stores, restaurants. These are enough, althoug! 
by no means all the possibilities to look at. For th 
moment, let us consider the home. 





HOME LIGHTING NEEDS SPECIAL DESIGNS 


LUORESCENT lighting had already begun to in 

vade the home before the war stopped the first 
Huorescent development. It was then confined largely 
to the kitchen, the basement, the bathroom and to the 
working or less decorative places. The units used for 
the kitchen, the basement, the garage, etc., were 
adapted from commerciai and industrial units. Some 
manufacturers also were putting “Kitchen” and ‘Bed- 
room” units on the market. These often contained 
flexible connections and were made to fit into the 
standard ‘‘Kitchen” diffuser holder. They could, there- 
fore, be installed by the owner in the outlet previously 
used for incandescent lighting. Some ingenious people 
built strip light units into their kitchen windows, over 
the sink or under cabinets. For the bathroom, there 
were available vertically mounted mirror lighting glass 
covered units. On the desk were desk lamps of various 
sorts. All of these were fairly good applications and 
will probably be continued in larger mass and in more 
pleasing design after the war. Most of them will be 
very little altered, except for some dressing up. They 
are, however, all adaptations of the old incandescent 
lamp lighting practice. 


Just as we once went through a period 
when incandescent lamp fixtures imitated 
wax candle fixtures, we are now going 
through a period when fluorescent lamp 
fixtures are imitating incandescent lamp 
fixtures. 


We probably are only vaguely aware now of the real 
fluorescent lighting practice. Should we not get away 
from fixtures entirely? Is not fluorescent the form of 
lighting that can be “just one other part of the build- 
ing and manufacturing materials’? Will the day not 
come when the artificial lighting of a room will be as 
unconsciously natural a part of an interior as is the 
natural light from the windows? When we do not turn 
it on when we want it, but rather turn it off when we 
do not want it as we pull the shades sometimes to keep 
a room dark? 

Probably the soft white lamp which gave a slightly 
purplish light, and was slightly less uncomplimentary 
to the complexion and made coffee and steak slightly 
less unfamiliar than these appear in the white or day- 
light lamp light—will also come back. Possibly other 
tints and colors will be produced and become popular. 

(Continued on p. 190 
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What Time Delay Starting 
For DC. Motors Involves 


OME form of starting device is usually required 
by de. motors to prevent excessive starting-current 
peaks and damage to the motor and driven load. 
These devices, in their simplest form, consist of a 
resistance in series with the motor armature and a 
means of cutting it out of the circuit as the armature 
comes up to speed. The starting operation can be done 
manually or automatically, depending upon the applica- 
tion and control features desired. Automatic starting 
operation of a de. motor requires an accelerating relay 
to control the starting sequence. There are three basic 
methods of accelerating a motor through current-limit, 
counter-emf. and definite time-limit devices. 

Starting current of a dc. motor decreases as the 
motor increases its speed. This phenomenon of de- 
creasing current may be utilized to control the starting 
operation. Controllers using this principle of operation 
are known as current-limit acceleration starters. 

Fig. 2 shows a typical diagram for a current-limiting 
type of controller. The motor can be started by push- 


RMAAAAAALAAR Ree eee 


Starting a dc. motor depends, essen- 
tially, upon the insertion and removal 
of a resistor in series with the motor 
armature. As in the case of many just 
. such simple actions, equipment to per- 
form it undergoes a lot of develop- 
ment in the course of time and may 
tend to become a bit complicated. 
Here are three basic methods, dis- 
cussed from the viewpoint of the prin- 
ciples involved with fuller analysis of 
copper-tube, flux decay relay control. 
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ing the “start” button which completes a circuit through 
coil M on the line contactor. Energizing of coil M 
closes the line contacts M to connect the armature 
across the line in series with the starting resistance and 
current-limit relay coil S1. The auxiliary contact Ma 
is closed when the line contactor M closes: this com- 
pletes a holding circuit around the start button for the 
coil M so that it will remain energized after the start 
button is released. 

For this particular circuit the current-limiting relay 
S1 plunger or armature is held in its closed position 
by a mechanical linkage between it and the line con- 
tactor. When the line contactor M operates, the S1 
relay armature is mechanically free to fall or drop out. 
However, the relay armature will be held magnetically 
as long as the starting current exceeds a predetermined 
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value. When the motor armature accelerates to the 
point where its current drops below the predetermined 
value, relay S1 is released magnetically and its contacts 
Sl are closed. Closing of the S1 contacts will energiz« 
contactor coil 1A, which in turn will close its contacts 
1A to cut out the first step of the starting resistance. 
The armature circuit is now through contactors M 
and 1A, relay coil S2, and the right-hand section of 
the starting resistance. 

Shorting out part of the starting resistance produces 
another current inrush which will lock out relay S2 
magnetically until the motor again accelerates to where 
the starting current drops below a given value. Relay 
S2 is constructed similar to Sl and is mechanically 
interlocked with accelerating contactor 1A. When re- 
lay S2 is released magnetically, its contacts S2 will then 
close and energize coil 2A of contactor 2A. The inter- 
lock contacts 1Aa in this circuit were previously closed 
when the 1A contactor operated. Energization of coil 
2A closes contacts 2A to cut out the remainder of the 
starting resistance and bring the motor up to full speed 
The current-limiting relays must be set for each par- 
ticular load if the starting operation is to be performed 
satisfactorily. 

If the load current is too high for the relay setting, 
the relay contacts will not close to accelerate the motor 
and the starting resistance will probably be damaged 
from overheating. Adjusting the relays to drop-out 


BY R. B. IMMEL 


CONTROL ENGINEER 
WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 
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yr TIMING RELAY AND 
_ RESIS 


ACCELERATING CONTACTOR 





HIS unit combines line contactor, overload relay, 
neutralizing resistor and timing-relay—accelerating 
contactor as labeled, to start dc. motors with definite 


= 


time interval steps. Fig. 7 is wiring diagram of this 
Same starter 


and close their contacts on too high a current permits 
almost instantaneous acceleration of the motor, because 
the starting resistance will be cut out almost imme- 
diately after closing the line contactor M. This type 
of control, once quite extensively used, is now less 
favored except for special uses. 

The counter-emf. of a de. motor armature varies 
from zero at starting to near line voltage at full speed. 
Therefore, relays adjusted to close at different voltages 
can be connected in parallel with the armature to con- 
trol cutting out of the starting resistance when a pre- 
determined armature speed is reached. A controller 
which operates on this principle is known as a counter- 


START/NG 








Fig. 2 (CORBENT limiting controller requires critical setting 

of relays. Starting resistor will be over-heated if 
setting is off one way, motor will be allowed to draw 
excessive starting current if it is off the other. Operation 


is Outlined in text 
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emf. starter. As shown in Fig. 3, operation of the 
start button will energize contactor coil M. When the 
M contacts close, the motor will be started with all 
the starting resistance in series with the armature. 

At starting, the voltage drop across the armature 
is not sufficient to operate contactors 1A and 2A. As 
the armature accelerates, its counter-emf. increases t 
where the voltage drop across the armature becomes 
high enough to operate contactor 1A to close its con 
tacts 1A and short out the left-hand section of the 
starting resistance. Contactor 2A will operate to close 
its contacts 2A and short out the remainder of the 
starting resistance when the armature accelerates to a 
predetermined higher speed and develops a_ higher 
counter-emf. The motor will now accelerate to its 
rated speed as all the resistance has been cut out. 

This method of motor starting is inherently vulner 
able to possible burn aut or damage of the starting 
resistance if the motor fails to accelerate. Also, large 
accelerating contactors may not have sufficient contact- 
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SERIES FIELD 








Fig. 7 CCELERATION controlled by counter-emf. is all 
right unless motor is kept from accelerating in 
which case starting resistor may be burned out. Then 
too, minimum pickup voltage may not provide enough 
contact sealing pressure to prevent over-heating and 
welding of contacts. See text for operation. 


sealing pressure, when operated on minimum pick-up 
voltage, to prevent the contacts from overheating and 
welding closed. 

In the development of dc. automatic motor starters, 
the accepted method of starting has passed through 
stages in which motor current or voltage characteristics 
were extensively used to the present and widely used 
practice of definite-time-limit acceleration. A definite- 
time-limit starter usually has a timing relay of some 
type to control the rate of cutting out the starting re- 
sistance in a definite time sequence. Size of the motor 
and inertia of the load will determine the number of 
starting steps and time delay period for each step. 
This starting method has the advantage of starting a 
motor in a definite and predetermined time period. A 
predetermined starting period permits accurate calcu- 
lation of the starting resistor duty and results in very 
few resistor burnouts. 

The earlier timing relays were mostly mechanical ; 
they used dashpots, clock mechanisms, motors, or 
similar means. The present trend in timing relays is 
toward an electrical or magnetic method in which the 
time delay period is obtained by stored energy. This 
method has the advantage of a minimum number of 














mu 
fix 
1S 


on 





the 
. all 


ner 
‘ting 
arge 


tact 


all 


z in 


Then 

ugh 

and 
. 


‘k-uy 
- and 
rters, 
ough 
istics 
used 
nite- 
some 
g re- 


notor 


} Or 








mechanical parts and the time delay period is definitely 
fixed. The inductive or flux-decay type of timing relay 
is a stored energy type and finds a wide application 
on definite-time-limit motor starters. 

Stored energy principles can be applied to a timing 
relay in several different manners. An inductance coil 
in series with a relay operating coil, a condenser in 
parallel with the operating coil, and a copper tube or 
short-circuiting winding around the relay core can 
be used to obtain a time delay period upon the de-ener- 
gization of the operating coil. Energy can be stored only 
in a condenser or a magnetic field. 

When a potential is applied to the (+) and (—) 
terminals of the relay and the inductance coil which 
are connected as illustrated by Fig. 4(A), the relay 
will operate to close its contacts. If the control switch 
is next closed, the relay will drop out and open its 
contacts after a time delay period. The time delay 
period is measured from the time the control switch 
is closed until the relay contacts open. This time delay 
occurs as the inductance of this circuit will not permit 
the current in the circuit to decrease to zero instantly 
but will cause it to continue to flow until the energy 
stored in the magnetic field of the inductance coil has 
been dissipated into heat in the resistance of the oper- 
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Fig. 4 AMONG types of definite-time-limit accelerators for 
c. motors, inductance unit (A) gets pretty bulky 

with combination of coil and resistor mounted separately 
from relay. Capacitor type (B) has similar disadvantage 
plus facts that timing period is seriously limited and 
time is needed for thorough charging of capacitor. In 
simplest form (C) relay stores its own energy in short- 
circuited winding made of copper tube. Decay of mag- 
netic field is held up by time intervals as shown in Fig. 5, 
and which are set by current flow through neutralizing 

winding of the relay 


ating coil. The relay will remain closed until the relay 
armature spring force equals the magnetic force pro- 


duced by the inductance discharge current. A resistor 
must be used in this type of circuit to prevent short- 





circuiting of the line when the control switch is closed. 
To reset and to obtain another time delay period, the 
control switch must be opened and then reclosed. There 
are several serious disadvantages to this scheme. As 
the time delay period is proportional to the value of 
the inductance, a large inductance is required for a 
practical time delay period. Considerable space is also 
required to mount the inductance and resistor which are 
separate from the relay. 

A time delay period can be obtained with a capacitor 
in parallel with the relay coil as shown by Fig. 4(B). 
With the control switch closed, the relay coil will be 
energized when a potential is applied to the (+) and 
(—) terminals. When the control switch is opened, 
the capacitor will discharge through the operating coil 
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ENGTH of time delay for unit working by principles 
of decaying flux is function of ampere turns in 
neutralizing coil. Curve 2 is actually asymptotic ex- 
tension of Curve 1. 


Fig. 5 g 


to sustain the magnetic field. The relay will not open 
its contacts until the armature spring force equals the 
decreasing and sustaining magnetic force produced by 
the capacitor discharge current. This phenomenon of 
time delay is possible as electrical energy was stored 
in the capacitor before opening of the control switch. 
The time delay period can be obtained again by closing 
and opening the control switch. Practical disadvantages 
of this scheme are that a separate-mounting capacitor 
of fairly high capacitance is required, the time period 
is not very long, and time is required for fully charg- 
ing the capacitor. 

Simplest and most compact method of obtaining a 
time delay period is by means of a copper tube around 
the relay core as illustrated by Fig. 4(C). The relay 
frame can be the same as used for (A) and (B). After 
the circuit is energized and the control switch has been 
closed, a time delay period can be obtained by opening 
the control switch. As the coil is de-energized, its de- 
caying magnetic field will induce a current in the copper 
tube in such a direction as to tend to sustain the mag- 
netic field. In addition to a tendency to sustain the 
magnetic field, the relay frame will acquire and store 
a certain amount of residual magnetic energy. When 
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the magnetic holding force decreases to a value equal 
the armature will be 
released to end the timing period. The rate of mag- 
dissipation can 
means of a neutralizing 


to that of the armature spring, 


netic energy and residual magnetism 


] 


be effectively controlled by 


coil which produces a magnetic force in opposition to 
that of the copper tube and the residual 
the iron. ‘This 


magnetism in 
neutralizing coil provides a means for 
effectively adjusting a time delay period over a broad 
range and the relatiot 
turns and time 


ship between neutralizing ampere- 
as is shown by Fig. 5. 

The electrical phenomenon of this relay 
per tube around the core 
ductive or 


vith a cop- 
is known as an in- 
illustrated 
6, taken on a typical relay. 
was replaced by a strap 
in order to insert an oscillograph 
for measuring tl 


(which 
flux-decay relay) is very clearly 
by the oscillogram, Fig. 
The copper tube wound coil 
shunt in the circuit 
Curve (A) of Fig. 
6 merely indicates the position of the relay armature. 
Curve (B) value of current in the neu 
tralizing coil when the relay armature is closed and 
When the main coil is energized, a current 
is induced in the neutralizing winding and is of a value 
at point 1. 


1e induced current. 
shows the 
opened. 


shown \ second peak, point 2, occurs when 
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Fig. 6 O* ILLOGRAM gives the whole story Curves 
represent, (A) armature position, B) current in 


eutralizing coil, (C) current in short-circuited copper 
oil, (D) 60 cycle timing, (E) current in main coil 
Correlated points on curves occur as (1) main coil is 


rgized, (2) armature closes, (3) main coil is de- 


energized, (4 armature opens 


the armature is closed and etfects a change in the mag- 
When the 


peak, except in the 


netic flux. * main coil is de-energized, another 


opp site 


the coil as shown by point 3. 


direction, is induced 1 
Peak at point 4 occurs 
when the armature opens. 

Curve (C) is similar to Curve (B) except 
current induced in the short-ci 
the relay core has a much larger magnitude than that 
of the first curve. The main-coil ampere-turns are si 


high in comparison to the 
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that the 


rcuited copper coil around 


peak which produces de- 
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magnetizing ampere-turns at point 1 that the peak does 
not have much effect other than delaying the closing 


When the main coil circuit 
is opened at point 3, a very high current is induced 
in the short circuited winding which tends to sustain 
the magnetic field. The current decays logarithmically 
to point 4 where relay spring force equals magnetic 
force when the armature opens. 

The time delay period is represented between points 
3 and 4 and is shorter for this strap wound coil which 
was adapted for use with an oscillograph than for a 
solid copper tube as the coil has a relatively poor space 
factor and the external oscillograph shunt resistance 
decreases the effectiveness. Curve (D) is for a 60- 


of the armature 0.067 sec. 
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STARTING 
RESISTANCE, 





START 
STOP = 


IAGRAM of starter illustrated in Fig. 1., includes 
low voltage protection so motor cannot start by 


itself after voltage failure. 


Time setting can range from 
1 


9 to 4sec. by potentiometer adjustment of neutralizing 
coil current 






timing wave which indicates 1/60 sec. between 
each peak. The time delay is shown as 36 cycle or 0.6 
sec. Curve (E) shows the current in the main coil 
circuit of the relay. 


cycle 


Because of its simplicity and adjustable time range, 
the copper-around-core or flux-decay relay with a neu- 
tralizing winding is most commonly used at the pres- 
ent time. Also because of its compactness, this relay 
is more economical to use on automatic starters. 

A typical application of this inductive relay to a 
non-reversing starter is shown by Fig. 7. All the 
switches and contacts are shown in their de-energized 
positions. The control scheme is arranged for low 
voltage protection. This term is applied to a control 
circuit which requires that the “start” button be oper- 
ated after a voltage failure to restart the motor. Such 
a circuit prevents accidental starting when power is 
restored after interruption. 


Operation of the “start” button in Fig. 7 will pro- 


vide a circuit to energize the main coil A of the timing 


relay. This relay will operate almost instantaneously 
to open its normally closed contacts A across the start- 
ing resistance and to close its control contacts Aa to 
energize the line contactor coil M. The line contactor 
will then close its main contacts M to connect the 
notor armature in series with the starting resistance 
to the line. The “start” button may now be released 
as the main interlock contacts Ma on the line contactor 
will also close to provide a holding circuit for the coils. 


Continued on p- 196 























DONALD M. NELSON, WPB Chairman (before 
a Senate Military Subcommittee )- 

“Civilian goods production for essential purposes 
will be permitted on an increasing scale as fast as 
military requirements allow the release of war plants 
and vital materials. 
to civilian needs for transportation equipment, farm 
machinery and tools, washing machines, refrigerators 
and other household items. In order to meet war 
and civilian needs it 1s essential that production of 
copper, lead, steel, zinc and other metals be kept go- 
ing at peak. 


Prime consideration will be given 


This is not a postwar problem alone 
since more contracts have been canceled to date than 
were canceled after the last war.” 


THOMAS F. JOYCE, Radio. Phono- 
graph & Television Dept., RCA Victor Div., Radio 
Corp. of America 


Manager, 


“There have been many predictions concerning all 
of the great new things which will be available to the 
American public when the war is over. Television will 
not spring forward as an industry the day the fight- 
ing ceases. It may be a year, or two or three years, 
after the war before television is ready to go forward 
on a commercial basis. That depends upon the char- 
Radio 
Technical Planning Board and the action taken by the 
Federal Communications Commission on the recom- 
mendations by that Board. 


be certain 


acter of the recommendations made by the 


Of this, though, we can 
that the generations that come after the 


war will take home television service just as much for 
granted as the present generation takes for granted the 
radio set which, at the push of a button, makes available 


the finest entertainment and educational programs of 
the United 
voices and music from across the seven seas. 


States and, instantaneously, brings us 
Today, 
we only hear those programs. Tomorrow, we will see 
them as well as hear them. ‘That is the promise of 


television.” 


FREDERICK C. CRAWFORD, 


tional Association of Manufacturers- 


President, Na 


“Members of our association, after conferring with 
Selective Service officials, are preparing to hire up to 
1,000,000 men who may be medically discharged from 
the armed forces during 1944. Many hundreds of 
thousands of men may be discharged for medical 
reasons but the Army does not want to turn them out 
until industry has a spot for them.” 


JOSEPH M. DODGE, Chairman, War Dept. Price 


Adjustment Board (before the 
Detroit )- 

“No satisfactory substitute for renegotiation has yet 
been devised and a higher tax rate would merely give 


a further incentive to war contractors to increase 


Economic Club of 


prices so as to increase the taxable profits upon which 
the overall tax rate would be levied, thereby leaving 


Selected comments by in- 
dustry men or other well- 
known citizens and some 
government authorities. 


\lthough a 100 per 
cent excess profits tax on war profits above some 


more dollars net after taxes. 


level fixed by formula in the tax law would operate 
to eliminate excessive profits of those taxpayers to 
whom the formula applied, it is generally conceded that 
a 100 per cent tax on any portion of a taxpayer’s in- 
come tends to promote wastage of manpower and 
materials. Furthermore, no one has yet been able 
to suggest a formula upon which such a tax could be 
based which would not operate unfairly and inequitably 
in many situations. Renegotiation appears to be the 


g excessive earnings.” 


soundest approach for recoverin 


D. H. DAWSON, Research Supervisor, E. I. du 
Pont de Nemours and Co., Inc.— 

“Paint will be greatly improved as a result of war- 
time developments, although the need for new manufac- 
turing equipment may delay these new finishes from 
becoming generally available immediately after the war. 
Postwar paints will probably make those previously 
manufactured look dull. Recently, stronger organic 
pigments have been developed to take the place of 
weaker inorganic colors. An immediate demand for 
bright colors was felt after the last war, and this time 
the toning down has been much more general because 
of industrial camouflage and blackouts. Color will 
undoubtedly extend into fields where previously it was 
a minor factor. Railroad and ship lines were adopt- 
The ex- 
panding airplane industry may set a trend in decora- 
tive finishes to parallel that in the automotive field.” 


ing attractive color schemes before the war. 


J. F. T. BERLINER, Ammonia Department, E. I. 
du Pont de Nemours & Co. (before the Eastern Lum- 
ber Salesmens Association ) 

“Treatment of wood by new chemical methods de- 
velops such unusual properties that actuaily we are 
no longer dealing with wood. If the wood is im- 
pregnated with resin-forming chemical capable of re- 
acting with the wood cellulose, and the resin then 
produced within the wood, the properties of the wood 
are profoundly altered. When sufficiently treated, the 
wood is dimensionally stable under varying humidity 
conditions, does not show grain raising, is hardened, 
can be highly polished, has increased wearing qualities, 
and has markedly increased compressive strength as 
well as much higher strength in tension across the 
grain. In fact, the tensile strengths in all directions 
tend to be the same, a most unusual property for wood. 
Now wood has a new start. The lumber industry 
is contributing magnificently to the war program. The 
Army alone is using more than 800 separate items of 
wood. The uses for lumber in both war and in the 
peace to come are being extended by the united effort 
of the lumber and chemical industries.” 


IRVING W. CLARK, Manager, Better Homes De- 


partment, Westinghouse Electric & Mfg. Co. (before 
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a combined session of the National Wholesale Hard- 
ware Assn. and the National Assn. of Sheet Metal 
Distributors ) 

“America’s acute housing need will create three 
allied job-making construction activities which likely 
will produce a high level of employment in building 
and construction for ten years after the war. These 
are: New homes, for which there is a postwar need 
of at least 1,000,000 units a year. Home nroderniza- 
tion. Additional public works and commercial build 
ings, such as streets, water systems, schools, churches 
and stores, all of which keep in step with housing 
expansion. In dollar value there is an even larger po- 
tential market in home modernization and additional 
public works and commercial buildings than in new 
home construction. Because the end of the war will 
bring to industry the problem of speedy reconversion 
to peacetime production it is sensible thinking to an 
ticipate that the equipment or materials will be the 
same or similar to those with which we built in 1942. 
They may carry a new dress but fundamentally, the 
1942 products should be anticipated. New materials, 
require new techniques, new machinery, reasonable 
periods of testing before the reputable manufacturer 
is prepared to place them on the market for consumer 
use. We may be sure, however, that the period im- 
mediately following the war will be one of greater 
accelerated development of all products and materials 
both old and new.’ 


DAVID SARNOFF, 


America 


President Radio Lorp ot 


‘America’s cultivation of science, which has proved 
the Nation’s salvation in modern wartare, 1s ‘destined 
to play an equally vital part in postwar reconstruction 
and employment. There will be a new world of greater 
opportunities for industrial expansion and human 
welfare, being shaped by wartime developments in 
It is estimated than 10,000,000 jobs which 
did not exist in 1940 must be found to solve the post- 
war problem of employment. One great hope in help- 


science. 


ing to meet this unprecedented challenge will be found 
in the fertile and unexplored frontiers of space. Science, 
offering new incentives, is beckoning capital to ven 
ture into the open skies. But to assure the full at- 
tainment of these results private industry and the 
Government must play their parts with the utmost 
honesty of purpose, encouraging individual and col 
lective initiative. When this war ends, we shall be 
on the threshold of a new era in radio—an era in 
which man will see, as well as hear, distant events 

the day may come when every person will have his 
own little radio station tucked away in his pocket, to 
hear and to communicate with his home or his office 


as he walks or rides along the street.” 


ALFRED P. SLOAN, Jr., Chairman. General 
Motors Corp. 

“Sales of General Motors this year will approximate 
$4 billion. General Motors will be ready as soon as 
the armistice is signed to begin placing millions of 
dollars’ worth of orders for parts, machinery and 
maintenance equipment. Getting these orders placed 
quickly will help sustain employment by shortening 
the reconversion period. We will have to spend about 
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$250 million for reconversion which includes the mod- 
ernization of equipment and the expansion of facilities 
that are contemplated as part of the program. Although 
there has been a lot of talk of large numbers of 
privately operated planes after the war, a great deal 
of engineering work must be done before this can be- 
come true. It will be 5 or 10 years before there are 
a lot of airplanes in the sense there are many automo- 
biles today.” 


A. J. DEMPSTER, Vice Pres., American Physical 
Society— 

“Most important inventions and applications are 
now largely dependent on the growth of scientific 
knowledge. In acclaiming a new technical develop- 
ment we too often tend to forget the scientific ex- 
ploration of the complex relationships that are es- 
sential to the mastery of a new field. Without the 
constant growth of organized scientific knowledge of 
the world in which we live, striking technical develop- 
ments would soon cease.” 


S. G. HIBBEN, Director of Applied Lighting, West- 
inghouse Electric & Mig. Co. 

“We need more lighting imagination and good wir- 
ing, not so many more lighting tools. The copper 
cobweb wiring standards of the gay nineties should 
no longer be acceptable if we think in terms of doubling 
the electric consumption every ten years. The light- 
ing specialist today has nearly 5000 different kinds 
and types of tungsten filament lamps to choose from 
and tomorrow’s lighting fixtures need no longer be 
limited to miniature suns imprisoned in glass bottles 
supported by imitation candles or writhing arms of 
brass, or small bathtubs hung from the ceiling by dog 
chains or reflectors that serve little purpose other than 
catching dead flies and falling dust. We know how 
to make America a gloriously electrified nation of 
homes, so it is not too soon to make up our minds that 
we are going to do it.” 


CHARLES E. WILSON, President, General Motors 
Corp. 

“General Motors Corp. in the first year after post- 
war production gets into full swing expects to pro- 
duce 25 to 50 per cent more automobiles than ever 
before in any one year but they probably will cost 
more money than before the war. We are making 
plans for two eventualities: One, if the war should end 
by stages; Two, if the. war should end suddenly. 
Technological improvements made during the war 
will probably not change the relationship between tlie 
use of steel, aluminum: and magnesium nor will there 
be any great reduction in manhours required to build 
acar. ‘The 1941 and 1942 cars are really good values, 
perhaps the best per dollar that will be seen for some 
time and these will be the cars which will be offered 
to the public immediately after the war.” 


DON G. MITCHELL, Vice President In Charge of 
Sales, Sylvania Electric Products, Inc.- | 
“Unless we want to have millions of people walking 
the streets looking for jobs when this war is over, 
every man, woman and child in this country will have 
to buy $1,000 worth of goods and services if industry 
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is to be able to provide the necessary jobs. This will 
call for an annual output of 135 billion dollars worth 
of goods and services, compared to the total of only 
98 billion dollars in the boom year of 1929. Further- 
more, this problem will be complicated by the fact 
that rationing or other controls of some type will un- 
questionably be continued for a while after the war, in 
order to avoid runaway inflation when savings now 
in war bonds are released for spending. ‘That means 
that the production man, who has been all-important 
for the past few years and who has done a magnificent 
job, will step down as directing genius of American 
industry and hand over his baton to the salesman.” 


GEORGE FOWLES, BoP, Goodrich Co. (before 
the 13th convention of the Wire Assn.) 
‘“‘Wire-insulating materials whose flame resistance 
is a vital asset to allied warships and tanks eventual- 
ly will help cut down the number of home fires due 
to electric wiring faults. The exceptional self-ex- 
tinguishing characteristics of some of the modern vinyl 
chloride thermoplastics has been a chief factor in their 
adoption for and cable insulation by the Navy, which 
as a result has designed more severe flame tests than 
those previously used by industry. Some of these 
thermoplastics also had gained wide use in consumer 
articles before the war and were well known to the 
public in such forms as shower curtains, umbrella 
covers, and transparent belts and suspenders. In the 
last five years the nation’s wire and cable industry 


has been converted almost completely to the use of 


50,000 BTU. AN HR. FROM 17 LB. OF HEATER 





EVELOPED by Stewart regulator valve, fuel filter, 

Warner in cooperation fuel shut-off solenoid valve, 
with aircraft engineers, and and fuel throttling solenoid 
based on cumulative actual valve. Tests have shown that 
field experience, this high this heater will start and 
out-put airplane heater is operate properly at any alti- 
completely divorced from the tude between sea level and 


engine, rather than being 25,000 ft., and in ambient 
connected to the manifold, temperatures as low as minus 
and has its own line to the 70 deg. F. The unit requires 
airplane’s fuel supply. The gasoline at a fuel pressure of 
only other connection neces- approximately 15 Ib. per sq. 
sary is one to the plane’s bat- _—in., an electric supply of 24 
teries. The heater has a_ volt dc. and a supply of air 
rated heat output of 50,000 at a static pressure of 5 in. 
3tu. an hr. The weight is of water or more, such as is 
approximately 17 lb., com- readily supplied through the 


plete with a combustion air use of a ram air scoop. 
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synthetic rubbers and thermoplastics for insulation and 
jacketing after fifty years of continuous use of natural 
rubber for this purpose.” 


J. R. MORRILL, Assistant to the Vice President, 


Lincoln Electric Co. (before the Metropolitan Sec- 
tion of ASME) 

“In the world of tomorrow it is not difficult to con- 
ceive of new petroleum fuels for power or even atomic 
power made available and harnessed by are welded 
pressure vessels. The present arc welded magnesium 
flying wing indicates possibilities for new methods of 
transportation. Welding may change the entire world 
of agriculture by making possible food processing 
equipment at the site of growing and harvesting. Our 
clothing is inevitably related to the world of synthetic 
chemistry to which are welding is making contributions. 
Welded skyscrapers and buildings, and prefabricated 
welded bathrooms and kitchens for the dream shelter 
of tomorrow are already on the drawing boards.” 


REAR ADMIRAL EMORY S. LAND, Chairman, 


Maritime Commission— 

“Legislation should be enacted under which Gov- 
ernment procurement agencies would speed up settle- 
ments with contractors on terminated war contracts. 
The contracting agencies should be authorized to make 
advance payments to contractors pending final settle- 
ments and procurement agencies themselves handle 
terminations rather than a central federal agency. If 
we've brains enough to negotiate the contracts in the 
first place we should have brains enough to terminate 
and settle them.” 


HOWARD E. BLOOD, President, Norge Division 
of Borg-Warner Corp. 

“Postwar adjustment and prosperity will receive a 
disorganizing jolt if the Government permits its own 
distribution agencies, conducted for the benefit of the 
\rmed Forces, to sell directly to private consumers. 
Demobilization will be followed by the need for the 
Government to dispose of large quantities of surplus 
goods and this, disposition may, if not properly regu- 
lated, swamp civilian markets and disorganize for a 
long period the normal function of both the produc- 
tion and distribution of certain goods. The United 
States probably will continue to maintain large military 
forces after the war. The existence of these forces, 
whose energies and purchasing powers will be diverted 
from ordinary civilian lines, is certain to affect both 
the production and distribution of goods through 
private channels.” 


L. F. LIVINGSTON, Manager, Agricultural Ex- 
tension Div., E. I. du Pont de Nemours & Co. 
‘Numerous new products and new processes, most 
of which work unheralded and unseen by the public, 
today contribute importantly to the war effort. The 
importance of scientific research in the development 
of new things is dramatically shown by the fact that 
almost half of the du Pont company’s total gross sales 
for 1942 consisted of products which either did not 
exist in 1928 or were not then manufactured in large 
commercial quantities. Many of the contributions of 
Continued on p. 208) 
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ULCANIZED fibre is a tough, horn-like ma- 

terial which combines great mechanical strength 

with excellent electrical properties. It is not 
only strong but tough and pliable. It does not deteri- 
orate with heat or age. It is not brittle. It is adapt- 
able to odd shapes. Light, non-corrosive and noiseless 
it does not splinter. Oil and grease do not affect 
fibre, nor do salts. Mineral acids will, in time, cause 
disintegration. It has excellent arc-resisting qualities 
and stands continuous heat up to about 180 deg. F. 
and to 250 for short periods. Charring and active 
combustion do not occur until about 600-650 deg. F. 
Fibre quality actually improves with age. Adaptability 
to all machining operations, combined with physical 
strength and high dielectric strength, makes it very 
useful for specification points which its properties 
clearly dictate as well as for alternate purposes where 
and for which other materials may not be available 
for the duration. 

In many cases use is made of both the mechanical 
and electrical properties of vulcanized fibre. Colors 
in standard grades are red, grey, and black, and a 
special white grade which is generally used for me- 
chanical purposes such as tags for printing, sanitary 
spoons, combs, etc. 


ALMOST ANY WORKING PROCESS 


7. OF vulcanized fibre in the electrical field is 
greatly facilitated by the ease with which the 
material can be worked. Vulcanized fibre can be bent, 
drawn (within limits), swaged, cut, flared, sawed, 





Product components in great variety find expression in vul- 
canized fibre where dielectric and structural values are divided. 


sheared, milled, drilled, tapped, punched, shaved, 
turned and spun. In addition to standard grades, 
“bone” grade is available for severe machining. 

Fibre can be sawed with either circular or band 
saws. Carbon-steel tempered saws should be used to 
permit resharpening by grinding. Circular saws should 
be hollow ground for clearance, and without set. For 
4 g-in. stock it is best to use 6 teeth per in., 4 per 
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Some parts of almost every electrical prod- 
uct are made of vulcanized fibre for that 
long-established material has proved itself 
to be among the most versatile and adapt- 
able of the engineer-designer’s resources. 
Yet, it is true that fibre has from time to 
time been a little obscured by some of the 
newer materials due more perhaps to their 





in. for 1 in. and over, and 8 per in. for tubing. Use 
14 ¢- to %-in. thick saws for stock % in. and under, 
and '%-in. saws for heavier stock. Saws 12 to 14 in. 
in diam. should be used for 1% in. stock and under, 
and 14 to 16 in. for stock over 4 in. Saw speed 
should be 2700 to 3700 rpm. and the work fed, not 
forced, into the saw. Tubing should be revolved slow- 





ULCANIZED fibre availabilities run the gamut of red, grey 

and black plus specials—russet, olive, white, walnut, 
brown, green, canary, and blue. Flat sheets are produced by 
drum-wrapping and later press-flattening. Tubes are formed on 

mandrels and rods cut from bars made from sheets. 


ly while sawing as it results in better edges and less 
heating. Dull saws will cause excessive heating and 
chipping. Saws should be sharpened frequently to a 
sharp point with little front rake, and ground square 
on the cutting edge. Any burrs remaining on the 
side of the saw after sharpening should be removed 
with an abrasive disk. 

Band sawing is generally suitable where smooth 
edges or close tolerances are not required. Most suit- 
able is No. 20 gauge (0.037 in. thick). Saw width 
should be 1 to 1% in, for straight cuts, 114 in. for disks 
over 2 in. diam., and % to % in. for disks under 2 in. 
diam. and for scroll-work. Three teeth per in. is suit- 
able for material over 3 in. thick, five points per in. 
for straight cuts and disks over 6 in. diam., and six 
points per in. for disks under 6 in. diam. and scroll- 
work. Guides should be kept as low as possible, and 
stock fed for free cutting—not forced. Speed of saw 
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glamour than to their relative usefulness. 
In any event, here is a restatement of prop- 
erties and potentialities, a guide to suit- 
ability for various kinds of fabrication, and 
a discussion of the processes of manufac- 
ture which make vulcanized fibre the re- 
liable standby that it so deservedly is. 





—~400 to 500 lineal fpm. Band saws should be sharp- 
ened by filing straight across the tooth in an auto- 


‘matic shapener. 


Vulcanized fibre can be satisfactorily milled by using 
high speed or tungsten-carbide-tipped tools ground 
with a cutting angle at a slight rake of 3 to 5 deg. more 
than for metal. Cutters should be run about 25 per 
cent higher than for most metals, and feed speed the 
same as for brass. Cutters should be kept sharp in 
order to avoid heat. Full cut brings best results. 

Vulcanized fibre is easily drilled with high speed 
plastic-type drills which have steep twist, narrow web, 
and highly polished flutes—this gives more clearance 
for chips. Work should be backed up with some hard 
material in order to secure clean edges, free from 
burrs. Drills should be ground slightly off-center, 
otherwise the resulting hole will be 0.001 to 0.003 in. 
undersize. Off-center grinding also lessens heating. 
Grinding should be done to a 94 deg. point, and the 
rake removed by grinding lips parallel to the drill axis. 
Highest speed possible should be used without burning. 
At 4% in. diam., speed can be 3,000 rpm. and 10,000 





ISH paper, a versatile 
form of vulcanized 
fibre with excellent elec- 
tric, chemical, and me- 
chanical features A 
few of the many forms 
which can be made are 
shown in (A) and (B 

Particularly valuable is 
fish paper's springiness 
which helps to hold it 
in suitably designed re- 
cesses in the product 








is not too great for 44.o-in. diam. Backing drill out 
frequently will cool it and clean away chips. While 
lubricant is not necessary, it is an aid in drilling large 
diameter holes. 

Vulcanized fibre can be tapped the same as metal, 
but tap drills should be slightly larger than metal, 
approximately 0.003 to 0.006 in. larger. In tapping, 
a moderate application of light machine oil will be 
helpful. Large holes (over 1%4-in. diam.) require col- 
lapsible dies. 





BY LEWIS P. WEINER 


MECHANICAL ENGINEER 


For threading vulcanized fibre high speed steel, 
ground the same as for brass is recommended with a 
slight negative rake. To obtain strong, clean-cut 
threads, sharp chasers are necessary. Self-operating 
dies are best for engine lathe production. Speed should 
be the same as for brass with similar feed—not over 
0.007 in. per cut, and not more than 0.003 in. for 
finish cut. Extremely fine threads can be obtained by 
chasing on an engine lathe with a single V-point tool. 

Turning and boring require high-speed or tungsten- 
carbide-tipped tools with round noses fed the same as 
for brass with as coarse a cut as possible, but not over 

a in. Finish cut can be at about 0.010 in. Stock 
should turn the same speed as brass and tools must be 
kept sharp with 30 to 60 deg. clearance and no rake. 

Shearing is easily accomplished in power-operated 
metal squaring shears with straight knife at 1% deg. 
rake. If cleanest edges are desired, keep fibre slightly 
heated. Stock over %-in. thick should be sawed. 

Many machined applications in the electrical field 
start with a piece of round stock, shaved or punched 
from sheet stock. Fibre up to *4¢ in. can be shaved 
cold, and fibre up to 2 in. can be shaved successfully 
if heated to 250 to 250 deg. F. and the surface wiped 
with hot oil before shaving. Shaving dies should have 
a 45 deg. bevel, and be slightly dull for best results. 
Blanks should be cut so that 4¢ to % in. of material 
will be shaved. 

By far the greatest number of pieces of vulcanized 





















































fibre used in the electrical field are in punched forms. 
Compound and progressive dies are in common use 
for high speed fabrication; up to 150 strokes per 
minute. In die design, minimum clearance should be 
held between punch and die, stripper plates should 
be under compression and fit the punches closely. If 
material is to be punched hot, punches should be over- 
size, depending on thickness of stock and size of open- 
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ing. For example, in punching %-in. holes in 4¢-1in. 
thick stock, the punch should be 0.003 to 0.005 in. 
oversize. For %-in. holes in Y%-in. stock, the punch 
should be 0.012 to 0.015 oversize. 

Flanged washers, cups, and 
punch-press formed 1 


beveled can 
one operation. Vul- 
canized fibe can be bent and formed into various shapes. 


An extreme example 


washers, 
be easily 


is a circular resistance coil insu- 

lated by a fibre Utchannel, assembled in a metal holder. 

Springiness and the light weight are especially useful. 
INSULATING PAPERS SERVE WIDELY 

ISH PAPERS or insulating papers, 

types of vulcanized fiber, made by a 


process. 


are special 
continuous 
It is, of course, extremely important that this 
material be made uniform in every respect, especially 
as to thickness, dielectric strength, mechanical strength, 
and purity. Such papers, when properly made, will 
test-average 300 to 400 volt per mil of thickness, and 
are extremely useful in armature insulation and other 
where light, tough insulation of fine 
texture is required. Good fish papers that have springi- 
ideal for use in forming top sticks and slot 
insulation for armatures and stators of electrical motors 
and generators. Springiness causes the material to 
hug the slot, keeping it firmly place. Thin papers 
with properties allow more winding 
space, hence a possible increase in horsepower rating. 
These papers generally from 0.004 to % in. 
thick, and are supplied in sheets, strips, rolls, and coils. 
They have excellent forming properties 


electrical work 


ness are 


good insulating 


range 


can be folded, 
crimped, creased, corrugated, embossed, and punched. 

Old rags used to make the harder grades of 
fibre because they the cotton fibres are softer 
and more and they respond more fully to 
harder chemical treatment. soft grades 
of fibre new In general the 
process consists of making soft absorbent paper from 
select cotton rags, gelatinizing a number of layers by 
the use of zinc chloride, and purifying the gelatinized 
sheet by removing tl 


are 
are worn, 
absorbent, 
Contrariwise, 
are made from 


rags. 


1e chemical treating solution. 


Rags are shredded into small pieces and dusted by 


beating against a screen, after which they 
cooked, to open the cotton fibres for 
response to chemical treatment. 
are further shredded 
separates the bundles of fibres and breaks up the fila- 
to definite lengths, and further separated by 
a paper-makers’ Jordan. The cleaning which follows 
is very important—if vulcanized 
the smallest 
other 


are pres- 


sure more active 
Then the 


making 


fragments 


a paper beater, which 


ments 1n 


fibre contains 
metal, 


even 
fragments of rubber, substance 
it will not be efficient or rehable 
for electrical and mechanical uses. 


than cellulose, 


The pulp is then made into paper, 
fourdrinier 


on a 
calendering, 
for making into 
At this stage the paper has a tex- 
ture unlike thas of ordinary writing, and printing paper 

In the next step of manufacture, the paper comes off 
its reel and passes through a tank of zinc chloride. 


generally 
properly surfaced by 
and the a wound on rolls ready 
vulcanized f 


machine, 


bre. 


BILITY to enter into most canized fibre. Assistance of moisten- 
fabrication processes solves ing, heating, steaming, and redry- 


problems of many specifiers of vul- ing facilitates some of these forming 
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operations A) bending in angle 
fold- 
ing edge of container-shape; (C 
cupping with smooth surfaces; (D 
U-shaping as in rheostat compo- 
nent; E dome-shaping; F 
swaging; (G) deep cupping in one 
action; (H) beveling; (J 
embossing; (K) 


brake or hydraulic press; (B 


intaglio 
relief embossing; 
L) ridging or corrugating in rolls; 
M) tube rolling; CN) flaring; (O 
tube swaging and elongating; (P 
tube spinning; (Q) flattening of 
tubular shapes; (R_) single-operation 
crimping with smooth surfaces; (S 
mushrooming for holding in one or 
both directions; (T) edge rounding; 
(U) shrink-fitting on regular or 
V) irregular sections. 
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A DOW MAGNESIUM SERVICE—DIE CASTINGS 


7 H] ¥ Te 


Experience — Technique — Equipment 


<a Pe 
. iF Advancements in the techniques of die Long experience has made Dow the recognized 
\ 


\t casting Dowmetal Magnesium alloys source of authentic information on magnesium- 
(- are an integral part of Dow’s long and 


covering a range from ingots to finished products. 
intimate association with magnesium. 


Regardless of the form of fabrication, if this weight- 
Magnesium Die Castings made by Dow offer such saving metal is to be used, consult Dow. 
idvantages as low cost in quantity production, 
dimensional accuracy, weight saving by ability to 
cast thin sections and decrease in machining. 


PRODUCER SINCE 1916 FROM INGOTS TO FINISHED PRODUCTS 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + Cleveland + Chicago + St. lovis + Houston + San Francisco 


Los Angeles + Seattle 


INGOTS CASTINGS FORGINGS SHEET : STRIP PLATE EXTRUSIONS 
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The open structure of the paper allows an acid penetra- 
tion with attendant gelatinization of the cotton fibres. 
The treated paper passes through squeegees which 
wipe up surplus acid, and is wound on a large drum 
under pressure. The gelatinous material is tacky and 
instantly adheres to the plies above and below it, form- 
When the 
desired thickness has been reached, the mass of gelatin- 
ized paper is cut off the drum and peeled off the roll. 
Very thin vulcanized fibre, and fish papers for elec- 
trical insulation, often made by a continuous 
process wherein the various plies of paper are passed 


ing a homogeneous mass, top-to-bottom. 


are 


successively through the zinc chloride solution, a num- 
ber of purifying tanks, and drying and calendering ma- 
chines. Such stock is then wound on rolls for future 
cutting into sheets or coils. 

In more sheet of 
and rawhide. At this 
stage it contains chlorides resulting from the reaction 
which has just occurred, and these must be removed 
product. 
Removing the chemicals is a slow process, the required 


substantial thicknesses, the raw 


fiber looks handles like wet 


or in the course of time they will injure the 


length of time depending on the thickness of the ma- 
terial being processed. Huge wooden vats are used 


for this purpose, freshly made fibre sheets being im 


SENSITIVE TO 0.000,000,000,001 WATT 


neers YNING 

an electronic power unit 
and photoelectric tubes which 
respond with high sensitivity 
to impulses relayed through 
a series of miniature mirrors 


through in the General Engineering 
Elec- 
Included among the 
uses to this 
may be put are re- 
cording a person’s pulse beat 
under varying conditions; 
studying physiological reac- 
tions; 


Laboratory ot General 
tric Co. 
various which 


device 


this 
used by our 


and lenses, 
being 


recorder is 
Armed 
Forces as well as universi- 
ties, steel mills, power plants, 
aircraft factories and other 
industries in the study of vi- 
brations of various kinds. 
Full scale recording of one 
millionth of a millionth of a 
watt of electrical power is 
the magnitude of its sensi- 
tivity. As illustrated, in test, 
by D. F. Hang, 


providing high-speed 
records of temperature 
industrial fur 
naces and heating processes; 
obtaining records of temper- 
ature, pressure, vibration and 
rate in boiler: 
and turbines; recording vi- 
brations of a building 


changes in 


flow steam 
‘aused 
bv traffic or by machine oper- 


an engineer ation, etc., et 
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Large or small, round or square, indexed or centered sheet fibre 
provides mechanical structural support. 


mersed in water and zine chloride solution which has 
been leached out of sheets previously passing through 
the tank. Since the solution is stronger within the 
fresh sheet, it tends to drift out slowly by the process 
of osmosis, and equalize with the solution already in 
the tank. 

When the solution reaches a state of equilibrium, 
the sheet is moved from the first tank to another tank 
containing a lower concentration of zinc chloride. This 
process is continued until finally the last tank, con- 
taining pure running water, is reached. At this stage 
all the acid has been leached out, leaving behind pure 
cotton cellulose in a converted form, plus water. Since 
the tanks in the first stages of process always contain 
the highest concentration of zinc chloride, they are 
frequently emptied into evaporators for recovery of the 
zinc chloride, which is used again. It is extremely im- 
portant to leach fibre by the gradual process described 
above. The process cannot be accelerated by putting 
freshly made fibre sheets into pure water, for the 
chemicals would then from the surfaces 
only. Osmosis, while slow, removes the chemicals from 


be removed 


the entire thickness of the sheet, and results in a uni- 
form product. The thicker the vulcanized 
longer the time for manufacture. 

When 


they are 


fibre, the 


the sheets are removed from the final tanks, 
inspected and machine scrubbed, and then 
clips in huge drying rooms to remove the 

In the drying process they buckle and warp, 
quite like hides, and are pressed in final flat form by 
steam-heated hydraulic presses. 


hung by 
moisture, 


The last step in the 
process is to pass the sheets through highly polished 
steel rolls under tremendous pressures. This calenders 
the surface to a smooth finish, and brings the sheet to 
the desired Most manufacturers further 
check vulcanized fibre intended for electrical uses by 
testing for dielectric strength. 


thickness. 


Essentially this in- 
volves passing the sheets through rolls or between a 
roll and a grid, which are charged with high voltage. 
\ flaw in any portion of the sheet is thus ascertained, 
and the defective sheet relegated to non-electrical pur- 
poses. Now the sheets are seasoned in storage. They 
are kept under careful control, both as to humidity and 
temperature conditions. 

Among those organizations active in the field of 
vulcanized fibre are: N. S. Baer, Brandywine Fibre 
Products, Continental-Diamond Fibre, Franklin-Fibre- 
Lamitex, General Electric, Insulation Manufacturers, 
Mica Insulator, National Vulcanized Fibre, Penn Fibre 
& Specialty, Spaulding Fibre, Taylor Fibre and Wilm- 
ington Fibre Specialty companies. 
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GUARD Your Screw Driving Army 
Against Injury and Absence 


PREVENT CRIPPLING 
DRIVER SKIDS! 


Photo by Office of War Information 


PHILLIPS SCREWS 
ARE SKID-PROOF ! 


No hand-injuries from skidding screw 
drivers! That’s the protection against 
absenteeism you can get by using Phillips 
Recessed Head Screws. The scientifically 
designed Phillips Recess automatically 
centers the driver in the screw head... 
utilizes full turning power ... and 
“brakes” the driver against skidding! 

Safe, faultless screw driving no longer 
means slow output. Old hands and new, 
alike, work faster and surer with Phillips 


PHILLIPS #7 SCREWS 


WOOD SCREWS + MACHINE SCREWS = SELF-TAPPING SCREWS + STOVE BOLTS 


American Serew Co., Providence, R. 1, 


The Bristol Co.. Waterbury, Conn. 


Screws. There are no fumbling, wobbly 
starts ... slant-driven screws ... or burred 
and broken screw heads. Spiral and power 
driving are made practical. In literally 
thousands of plants, replacement of 
slotted-head screws by Phillips Screws has 
increased screw driving speed up to 50% 

. and has entirely eliminated rejections 
due to driver gouges. 

Compare the costs of driving Phillips 
and slotted head screws. You'll find that 
it actually costs less to make fastenings 
with Phillips Recessed Head Screws! 


international Serew Co., Detroit, 

The Lamson & Sessions Co., Cleveland, Ohie 
The National Screw & Mig. Co., Cleveland, Ohio 
New England Serew Co., Keene, N. H. 

The Charies Parker Co.,: Meriden, ‘Conn. 
Parker-Kalon Corp., New York, N. Y. 
Pawtucket Screw Co., Pawtucket, RL 


KEY TO FASTENING 


SPEED AND SAFETY 


The Phillips Re- 

cessed Head was scien- 
tifically engineered to 
afford: 
Fast Starting — Driver 
point automatically 
centers in the recess . - fits snug- 
ly. Screw and driver * ‘become 
one unit.” Fumbling,; wobbly 
starts are eliminated. 


Faster Driving — Spiral and pow- 
er driving are made practical. 
Driver won't slip out of recess 
to injure workers or spoil ma- 
terial. (Average time saving is 
50%.) 

Easier Driving — Turning power 
is fully utilized by automatic 
centering of driver in screw 
head. Workers maintain speed 
without tiring. 

Better Fastenings — Screws are 
set-up uniformly tight, without 
burring or breaking heads. A 
stronger, neater job results. 


SeaLEREREELE. 


Pheoll Manofacturing Co., Chicago, tl. 
Reading Screw Co., Norristown, Pa. 
Russell Burdsail & Ward Bolt & Net Co., — ee N.Y. 
Scovill Manufacturing Co., — 
ponent inc., pms 


one Serew om nator * 


aravare it, er Southington, Conn. 





LEONARD KEBLER NOW 


YUCCEEDING Max McGraw, 
president of the McGraw Elec 


] 
j 


tric Co., of Chicago, Leonard Keb 
ler of the Ward Leonard Electric 
Mount Vernon, N. Y., is 


now president of the National Elec 


(8;0t 
trical Manufacturers Association. 
Mr. Kebler 
\Vard Leonard and has been since 
1904. It was at the annual meeting 
of Nema at the Waldorf Astoria in 
New York that this 
was made. 


is also president of 


announcement 
Mr. Kebler has long been a par- 
ticipant in Nema activities. Elected 
to the Board of Governor's in 1937 
he has served thereon continuously 
From 1938 to 1942 
Mr. Kebler was treasurer of Nema. 


since that date. 


He served as a chairman of the 
1940 to 
He has been on the Officers 
1939. In 1942 


Budget Committee from 


1942. 


Committee since 


Here shown (in the usual order) 
are: E. O. Shreve (General Electric), 
W. E. Sprackling (Anaconda Wire & 
Cable), V. R. Despard (Pass & Sey- 
mour), F. T. Wheeler (Trumbull Elec- 
tric Mfg.), Miss Hempinstall (Secre- 
tary to Mr. Donald), W. J. Donald 
(Nema’s Managing Director), Leon- 
ard Kebler (Ward Leonard), C. W. 
Higbee (United States Rubber), A. C. 
Streamer (Westinghouse Electric & 
Mfg.), G. C. Thomas (Thomas & 
Betts), Max McGraw (McGraw Elec- 
tric) and C. R. D’Olive (Stewart War- 
ner). D.G. Phelps (Colt’s Patent Fire 
Arms) is also a committee member. 


PRESIDENT OF NEMA 


Ex-President Max McGraw of Nema congratulates incoming-President 
Leonard Kebler at the annual meeting. 


he became a Nema vice president. 

Other officers appointed at the 
annual meeting included five vice 
presidents: V. R. Despard, vice pres- 
ident, Pass & Seymour, Inc., Syra- 
cuse, N. Y.; C. R. D’Olive, man- 
Household Appliance Div., 
Stewart Warner Corp., Indianapolis, 


ager, 


nd.; C. W. Higbee, manager, Wire 
& Cable Dept., United States Rub- 


ber Co.; D. G. Phelps, vice presi- 


— “¥ 


Aen Re 


dent, Colt’s Patent Fire Arms Co.. 
Hartford, Conn., and A. C. Stream- 
er, vice president, Westinghouse 
Electric & Mfg. Co., East Pitts- 
burgh, Pa. F. T. Wheeler, vice 
president of the Trumbull Electric 
Mfg. Co., Plainville, Conn., was re 
elected Nema treasurer. 

At this annual meeting, policies 
division session, in New York, eight 


Contirued on p. 196 


_ 4 
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At the First Meeting of Nema’s New Officers Committee. 
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When lo — Needle Bearings 


HOSE small-diameter roller bearings made by a 
number of manufacturers are variously desig- 
nated as needle, quill, roller bushing, multiroll, 

etc., bearings. All however are basically of similar 
construction and may be specified for similar applica- 
tions. The use of the term “‘needle”’ as adhered to in 
this discussion, is therefore general and not to be in- 
terpreted as referring to the offerings of any specific 
manufacturer. What are needle bearings ? 
structed ? 
Needle bearings all employ small diameter cylindri 


How con- 
How used ? 


cal rollers from which the term needle is derived. Their 
diameter is small comparison with that of the shaft 
which they carry and they are constructed in a num- 
ber of types. The length of the needle, or roller, is 
usually of a ratio between 6 to 1 and 10 to 1 as com- 
pared with the diameter. 

The advantages of using such bearings are mainly 
the small compass of the space which must be allowed 
for their installation, their ability to successfully carry 





EEDLE bearings are available with several types of 


rollers and raceways. A. Spherical end type with 
and outer race. B. Tapered end needles similarly; 


assembled. Trunnion rolls may have (C) inner and outer 


races or (D), be provided with an inner race only. Corre- 


} 


spondingly outer races alone are another variatiot 


heavy loads at high speeds and their low cost as com- 
pared with other types of anti-friction bearings. By 
their use are attained increase in machine output, re- 
duction in weight of component parts, and minimum 
overall dimensions for maximum carrying capacity. 
The latter is influenced by the quality of the materials 
entering into the bearing construction and by the level 
of workmanship to which they are made. When these 
two factors conform with standards rigidly established, 
which they usually do, then the rated capacity is based 
upon the diameter, length and number of rolls that in 


any instance are directly under the loaded section of 
the shaft to which they are applied. With this type 


of bearing a maximum number of rolls supports the 


imposed load and thereby reduces the unit pressure per 
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No longer a novelty, though still a 
relative newcomer among anti-friction 
aids, needle bearings offer a special- 
ized field of performance that wartime 
product development problems have 
only served to emphasize. Here is a 
guide as to what the engineer-designer 
is entitled to expect of such parts as 
well as suggestions covering ways in 
which to secure optimum results. 


Also there is more likelihood that each 
roller will make at least one complete turn on its axis 
during one revolution of the shaft or during each move- 
ment when the bearing is employed for oscillating 
service requirements. 

A bearing assembly consists of a complement of 
needles retained in definite relation to each other and 
should so fill the space provided for them that there 
will be a clearance between the individual needles, for 
most conditions, of 0.0002 to 0.0004 in. per needle 
which will give a total minimum circumferential clear- 
ance ranging from 0.005 to 0.030 in. 

There must also be clearance between the rolls and 
the races which will allow for shrinkage of the outer, 


roll or needle. 


SPEED RPM. 





Load speed curve to assist in the calculation of needle 
bearing specifications. See accompanying text. 


or expansion of the inner, races due to press fits or 
to unusual heat conditions. Recommended allowances 
for diametral clearance after assembly is: 


Shaft diam. (in.) ........ Upto2 2to4 4to8 
Min. diam. clearance 0.0005 0.0015 0.002 


J 


In general, bearings for oscillation may be fitted 
closer than for high-speed applications. 

Needle bearings are not intended to take thrust loads 
although some slight incidental thrust may be taken 
up by the outer race ends. When both radial and 
thrust loads are to be met, it is, in most cases, feasible 
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TYPICAL PROBLEMS SOLVED BY 
SCOVILL COLD-FORGING “KNOW HOW” 


OD Aad ahah aad ahallad 
a ab 


Our business is quality special and standard cold-forged parts 
in quantity. Thus far this year we've shipped nearly a billion 
pieces—most of them war work—working in nearly all common 
metals. 

Our stock-in-trade is unusual “know how” that makes cold- 
forging save money—metal—motions for our customers. Illus- 
trated above are a few of the tough “specials” that show what 
we can do. 

The same “know how” that makes us custom tailors in cold- 
forged parts also makes it possible for us to sell quality standard 
screw products at ordinary prices. Shown in the “S” are a few 
of our wide range of standard fastening devices. 

It will pay you to talk over your present and postwar problems 
and needs with the nearest office listed below. Occasionally, our 
war commitments temporarily tax our capacity, but every 


inquiry receives a prompt, frank answer as to when and how 
we can be of service. 


~Se > e 


Kindly route this on to others to whom our ‘‘know how’”’ 
66 the Reader: can be helpful. 


SCOVILL MANUFACTURING COMPANY 
WATERVILLE ,.,....-r- DIVISION 


PRODUCTS 


WATERVILLE 48, CONN. | &| TEL. WatersuRY 3-3151 


J 


NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - CHICAGO, 1229 W. Washington Boulevard - PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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to mount a needle bearing for the radial load and a 
ball thrust bearing for the longitudinal on the shaft. 
The needles must be retained endwise by a hardened 
surface to prevent any possibility of their being pinched 
on the ends. A minimum clearance of 0.015 in. should 
be allowed for this purpose. For installations where 
one end of the bearing is more heavily loaded than the 
other, due to off-center load or deflection, bearings 
having double or triple rows of needles should be 
used when the load condition requires a long bearing. 


SHAPE OF ROLLER ENDS DIFFERS 


ONSTRUCTION of the needles of these bearings 
» is typically of S. A. E. 52100 steel, heat treated, 
hardened to a minimum of Rockwell C 60, and finished 
to a high degree of accuracy. The shape of the roller 
ends differs with the various designs but they have 
usually conical, spherical, tapered or trunnion ends 
which are held in place by the contour of the outer 
race. With trunnion or tapered end rollers, the ex- 
tension of the needle beyond the cylindrical portion 
of the roller is to provide retention during assembly 


when the raceway is unmounted. The solid end roll 


shoulder construction has no extension, since it is 





AVERAGE LIFE EXPECTANCY FOR 
NEEDLE BEARINGS 


Hours Life Factor 
1.500 S4 
2,500 me 
5,00 1.26 
10,0 1.59 
15,000 1.82 
20,0 2. 
25,000 2:05 
35,00 2.41 
50,000 ay 
60,000 2.88 





Prepared by McGill Manufacturing Company 


retained by the shape of the outer races, and thus allows 
virtually the full length of the needle to be effective. 
This, is is claimed, increases the load-carrying capacity 
for a bearing of similar length by 10 to 12 per cent. 
The rated capacity of needle bearings is based upon 
the inner race rotating and the outer remaining sta 
tionary. When the outer race also rotates, the capaci 
ties are reduced approximately 10 per cent 

With tapered or trunnion end needles provision 1s 
made to hold the rollers in place during assembly by 
the use of end plates, but, with spherical ends, such 
provision is not needed in view of the construction of 
the outer race which, when in place, forms a support 
for the needles. Trunnion rolls are retained in their 
races by stainless steel bands which are semi-hard 
but ductile and are rolled into position and welded di- 
rectly to the bore of the flange of either an inner or 
an outer race. In most cases, spherical end needles 
may be assembled with grease around dummy plugs 
thus simplifying design and eliminating extra cost. 

Keystone assembly of the needles is often possible 
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so that they are self-retaining (do not fall radially ) 
when the shaft or inner race is removed. This is pos 
sible when the needle diameter bears such a relation- 
ship to the outer race bore that the needles will sup- 
port themselves. ‘When using ordinary tolerances the 
keystone method is practical only when the number of 
rollers does not exceed fourteen. 

Shafts acting as inner*races must be surface hard- 
ened to approximately Rockwell C 52 or higher. 
Should treatment of the shaft be impractical, a bear- 
ing assembly with a hardened inner race should be 
used. In selecting a bearing, determine the comparative 
cost of hardening the shaft or of using an assembly. 

Needle bearings may be used in the form of loose 
rolls in which the needles are placed between the shaft 
and the housing in which the bearing is contained and 
the shaft and inner surface of the housing constitute 
the inner and outer races respectively. In such an 
assembly, it is essential that both the shaft and the 
housing surface be hardened and ground. 

Needle bearing assemblies are also constructed in 
two basic forms: (a) those in which a raceway is pro- 
vided to carry the load on an inner and outer shell and, 
(b) those in which the inner race alone is provided. 
In the former case, the entire bearing may be removed 
as a unit. This form of bearing is usually considered 
preferable to the latter although there are numerous 
applications where a single inner race is satisfactory 


A 





Single row (A) needle bearings with an outer race. 
(B.) Triple row assembly of the same kind, 
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witH A BLACK & DECKER 


SPECIAL APPLICATION MOTOR” 


Knowing the importance of correct motor application, in 
securing low weight and compactness, more and more 
product engineers are writing “Black & Decker” into the 
specifications for their new product designs. 


“When should the motor be discussed, in developing a 
new product?” ... is a question sometimes asked. Our 


many years’ experience in the special application field have 
THOROUGH ENGI- 
NEERING is the basic 
factor behind the suc- in the early stages of development. Frequently, design 


cessful operation of this ° ° ° 
dnten ena eneeend suggestions can be made which will not only reduce prod- 


many other special ap- uct weight and improve compactness, but will also con- 
plication motors we 


have designed for all tribute to better performance. 
types of equipment. 


proved that it is advisable to consider the motor problem 


Our experience covering all types of fractional horsepower motors 
is available to your engineering department. 


THE BLACK & DECKER ELECTRIC CO. * KENT, OHIO 


nck 


FRACTIONAL HORSEPOWER 


SPECIAL APPLICATION MOTORS 


2 
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although its use involves hardening and grinding of 
the inner surface of the hole in the housing upon which 
the bearing runs. 

When using an outer race, its surface-hardened shell 
serves as a properly hardened race as well as a retainer 
the rolls. an 
outer shell, it may be found to be slightly out of round. 


for Following the heat treatment of 
Pressing it into a true round housing hole will restore 


it to its correct size and shape. The housing 


must 


Needles are self-retaining under certain conditions and 


can simplify the assembly problem 


therefore be of sufficient thickness and strength so that 
such bushing insertion may be performed. The outer 
race should not be hammered into its position in the 
housing but should be inserted with a hand or power- 
driven arbor press. 

The outside diameter of a needle bearing raceway 
is generally about that of a plain metal bearing bush- 
ing so that substitutions may be made with comparative- 


ly little trouble although some machining may, at times, 


be necessary to secure a proper fit. 


MATCHING BEARINGS AND LOADS 
Ik PENDENT upon a number of fi s the load 
which may be carried by a set of needle bearings 


the leneth of 
shaft or 


ictor 


will, in general, be governed mainly by 
the the the inner 
race. A simple formula for determining the lvad rat- 


needles and diameter of 


ing 1S: 


W = 7/00 x Lx D, 


c etfective length of needles, 


in which, 


D diam. of shaft or inner race 


This is based upon an average bearing life 
of 2500 to 3000 hr. with the shaft running at 100 rpm. 
The result should be modified when a higher or 
The 


chart gives the factors by 


formula 


lower 
speed is employed. accompanying load-speed 


which the rated capacity 
should be multiplied for speeds other than 100 rpm. 
This formula is also based upon a load of constant 


nature and shock loads will require modifications de- 
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pending upon the actual load conditions in the ind 
vidual case. Although the data obtained from the us: 
of this formula are approximate, it will be seen that 
the load carrying capacity is in the neighborhood oj 
7700 |b. per sq. in. of projected area. For oscillating 
service, this figure becomes approximately 11,500 1 
per sq. in. which figure may be-used in the formula. 

\When the conditions of service demand exact ra 
ings, the problem, stating all of the factors involved, 
should be submitted to the manufacturer of the beat 
ing. Needle bearings, as now made, have a normal lift 
expectancy of between 2500 and 3000 hr. The figur: 
lor any other life factor may be determined by divid 
ing the ratings as calculated by the factors given i 
the life expectancy table herewith. 

Needle bearings are also furnished by some of the 
manufacturers of bearings in the form of cam fol- 
lowers which are used advantageously for the replace- 
ment of followers in which plain bushings are incorp 
orated. The advantages secured by the employment 
of needle-bearing followers are smoother running, 
greater load carrying capacity and the increased re- 
sistance to adverse effects that may result from the. ap- 
plication of intermittent shock loads. They are better 
suited to the higher speeds than are those followers 
equipped with bronze or babbitt bushings. 

A cam follower consists of two principal parts which 
form a complete assembly of an inner and an outer race 
between which a full complement of rollers is inter- 
posed. The outer race, having a case-hardened and 
ground peripheral surface, is heat treated to prevent 
brittleness and to resist shock loading. This portion 
of the follower rides on the eccentric contour of the 
cam and thus imparts to the lever, or other member to 
which the shank is attached, the predetermined motion 
which is desired. 

The inner race, the needles roll, is 


upon which 


( — followers offer an important specification point 


for needle bearings and since no greater space is 


required take the place of other types. 


flanged on the front end and fitted with a washer on 
its inner end to provide retainment for the rolls. It 
also extends beyond the outer race to form a stud for 
attachment to the lever. This stud is kept soft with 
the exception of the flange on the roller end thus pre- 
venting brittleness and permitting slight changing of 
dimensions should this be necessary. The end of the 
stud is threaded to carry a holding nut. 

Lubrication is provided from either end or from 
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a radial hole in the shank of the stud. When in use, 
the end lubrication holes may be plugged although it 
is usually unnecessary to plug the central hole, even 
when it is not employed for lubrication, as the element 
in which the follower is mounted will cover this hole. 

Since the roller pin does not project beyond the out- 
side face of the roller, the used 
against inside cam surfaces as well as on the outside. 


follower may be 


In such applications, lubrication must be introduced 
through the stem of the follower or through the lever 
arm to which it is bolted. Needle bearing followers 
to 4 in. 


14 to 2'% in. respectively. 


are made in sizes 34 diam. with faces from 


LUBRICATION A MINOR PROBLEM 


KEDLE bearings have an action which is not in 
N practice pure rolling and there is some slipping 
of the shaft on the rollers. This friction produces 
heat which it is the function of the lubricant to dis- 
sipate and keep the operating temperature down to a 
safe degree as well as preventing wear of the shaft. In 
a plain bearing the load is carried on a film of oil but 
this is impractical with needle bearings where the load 
must be carried by metallic contact-to-contact of sur- 
faces of the needles involved. 

Any lubricant, oil or grease, that is applicable to 
anti-friction bearings is generally satisfactory for needle 
bearings. A minimum of grease lubrication should 
however be used since this type of bearing operates 
best with a minimum rather than an excess of grease. 
lor general applications, where speed is not excessive 
and the ambient temperatures are normal, a soft grease, 


ROVISIONS for lubrica- 

tion are quite simple 

whether for (A) outer race 

or (B) inner and outer race 
types. 
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NEEDLE BEARINGS AND WHERE THE} 
ARE USED 


NEEDLES 


ASSEMBLIES 


RACES 
Conical End 
Spherical End 
Tapered End 


Trunnion End 


Loose Rollers 

Single Row of Rollers 

Double Row of Rollers 
Triple Row of Rollers 


Cam Followers 
Inner Race Only 
Inner and Outer Races 
Also used without 


races 


SOME SPECIFICATION FO:NTS 


Air Compressors 
Aircraft 
Amphibian Tanks 
Army Trucks 
Automotive— 
Starting 
Automotive 
mission 


Bell Cranks 
Business Machines 


Caterpillar Tractors 
Clutch Pilots 
Conveyors 


Dairy Equipment 
Diesel Engines 
Differential Pinions 


Drills 


Embossing Rolls 
Eyelet Machines 


Farm Machinery 
Floor Sanders 


Gas Engines 
Gear Boxes 
Governor Arms 
Guide Rolls 


Gyroscopes 


Trans- 


Hoists 


Idler Pulleys 
Industrial Trucks 
Iron Lungs 


Jack Shafts 
Jeeps 


King Pins 


Landing Gear 


Large Circuit Breakers 


Lathe Auxiliaries 

Laundry Machinery 

Lift Trucks 

Locomotive Valve 
Gears 


Machine Tools 

Magnetos 

Marine Engines 

Mining Machinery 

Motion Picture Pro- 
jectors 


Oil Field Machinery 
(Oil Well Pumps 
Outboard Motors 


Packaging Machines 
Papermill Machinery 


Power Transmissions 
Printing Presses 
Pumps 


Refrigerating 
Machines 
Rocker Arms 
Rolling Mills 
Rubber Machinery 


Screw Inserting 
Machines 
Seat Rollers 
Searchlights 
Sewing Machines 
Shaker Screens 
Sheaves 
Shock Absorbers 
Steering Gears 
Stokers 
Surface Grinders 


Tapping Machines 
Textile Machinery 
Tube Mills 


Universal Joints 


Variable Pitch Pro- 
pellers 


Welding Machines 
Woodworking Ma- 


Planetary Transmissions 
Portable Tools 


chinery 


Hand Collets Wrist Pins 


corresponding to a No. 2 cup grease, is advisable. If 
there is no moisture, a sodium grease will be satisfac- 
tory but, when moisture is present, a lime or calcium 
soap grease should be used as it is insoluble in water. 
A mixture of greases of the two bases is often found 
desirable and satisfactory. 

For high-speed rotation, or oscillation, the lightest 
type of oil lubricant is to be recommended. Where 
excessive temperatures are to be encountered, a special 
grease may be obtained which will give satisfactory 
results, or, when practical, a circulating oil system 
may advantageously be employed. For unusual oper- 
ating conditions it is advisable to consult the makers 
of the bearings. 

$y proper application of lubrication, not only is cor- 
rosion and rust eliminated but the entrance of foreign 
matter into the bearing obviated. Grease in particular 
prevents dirt from entering. 

Not only are grease and other lubricants depended 
upon to prevent corrosion of the bearings but often 
alloys are used in their construction whose non-cor- 
rosive nature is necessitated by a number of applications 
and conditions under which they may have to operate. 


(Continued on p. 204) 
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FIBREGLAS ELECTRICAL INSULATIONS © 


ELECTRICAL 


EQUIPMENT 


The destructive forces that play havoc with ordi- 

nary electrical insulation have little or no effect 

3 on M-R Fibreglas insulations . . . Overloading . ... 

a ’ * ~ Extreme High or Low cities Cte 

isfac- a & ... Corrosive Acids, Fumes, or Vapors... Oils... 

Icium , - 5. ig Greases .. . Dust or Dirt Don’t Affect M-R Fibreglas 
vater. . > : Pte ae ss 


M-R Fibreglas Insutations have an amazing back- 
ground of use, throughout industry, featured with 
TAO lL Ch ie Ce a oa 
pecial / PMT CMS LT Pe le 
ctor a f : proof of their standing as the optimum in Elec- 
‘stem fe ey, “ i it 
oper- | Rs 
akers . Lo ! oo WRITE TODAY FOR DETAILED INFORMATION 
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reign ana 


cular MITCHELL-RAND INSULATION COMPANY, INC. 
nded UY A ae 1a ee AEP LL, NEW YORK 7, N. Y. 


oiten 
-cor- ie eC ee Te LT eh) A PARTIAL LIST OF M-R PRODUCTS _fFibergias Saturated Sleeving and Varnished Tubing 
; Insulating Papers and Twines Fiberglas Braided Sleeving Asbestos Sleeving ond Tape 
tions Cable Filling and Pothead Compounds Cotton Tapes, Webbings and Sleevings Sti ta ee 
rate. eae Ue) eed 1s : es he ee Pret Me ee 
Mie eee ty Insulating Varnishes of all types Mica Plate, Tape, Paper, Cloth and Tubing 
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Vew Materials, Equipment 
Electrical and Mechanical Parts, Finishes 


FOR SAFETY DOORS up. Further, no special care as to storage, handling, 
and use is required and hand tools can be utilized where 
| or panels are opened. Carrying capacity of the device power is not available. In use, the ree “ arabes, 
| burred, reamed, gaged, and clamped before the special 
fastening is inserted. Having a head which fits, as 
selected, either type of recessed-head screwdriving 
equipment, the unit is then tightened like an ordinary 
screw. Having 3 parts—a steel, cadmium-plated screw ; 
a high-strength aluminum-alloy rivet with a_ hollow 
stem; and a knurled nut of dural, the fastening is 
easily and reliably test-inspected. After setting it is 
checked with a hand screw driver in the same way as 
an ordinary screw installation. Action is positive, me- 
chanical and self-locking. Sheets are gripped tightly 
together and expansion of the sleeve fills the hole com- 
pactly and completely. Two types are supplied 

raised head and flush head. Each comes in 3 diam- 
eters, 4%, %o and %¢% in. with grip lengths covering 
the normal range and color coded accordingly. Shear 
strength is within the allowable range of AD rivets. 
Corrosion resistance is high. Pacific Railway Equip- 
ment Co., 960 East 61st St., Los Angeles, Calif. 


Switch interrupts control circuits when doors, covers, 









WIDE-RANGE TIMING MOTOR 








is 10 amp. at 110 or 220 volt ac. or de. while the emer- Speed range: 900 rpm. down to 1 rev. per month. 
gency opening capacity on ac. is 7.5 amp. at 110 or 220 For de. specification, voltage is factory calibrated by 


volt . . . on low inductive de., 5 amp. at 125 volt, 2.5 









amp. at 250. Suggested uses include access panels 
on radio transmitters, x-ray and therapeutic machines, 
burglar alarms, and other points where voltages may 
be interlocked for protection of equipment and safety 
of personnel. By its use, fire doors can be signal-control 


Schenectady, N. Y. 


equipped. General Electric Co., 











FOR BLIND FASTENING - 


Simplicity and reliability have been emphasized. Usable 















in place of rivets under any circumstances, these de- 


resistance wire as specified. Speeds are secured through 
lubricated, sealed gear trains. An electrical eddy cur- 
vices are particularly useful where one side of the work rent drag is built into the motor to provide a governing 
is inaccessible and ordinary rivets cannot be backed- — effect for extremely consistent speed. High altitude 
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meets an 


UST by itself, it’s hard enough to measure 

to an accuracy of 1/10,000 of an inch. 
But on a production line, where tens of 
thousands of wires have to measure up to 
this accuracy, it’s next to impossible—un- 
less you want to spend more time measur- 
ing than producing. 


However, with a simple electronic device, 
built around an RCA Electron Tube, thou- 
sands of small lead wires for radio tubes 
are now being checked for such accuracy 
at the rate of 5 to 8 a minute! 


How is it done? Like this ... 


The wire passes before a light. As it 
does, it casts an enlarged shadow on a sensi- 
tive phototube whose output is measured 


ov 


)RCA see sae 


on a meter. If the wire is 1/10,000r0f an 
inch off, the difference is recorded on the 
meter and the offending wire can be re- 
jected. If desired, the wire can be rotated 
to measure out-of-roundness. 


This is electronics—the so-called “dream 
science of tomorrow”’—in action today at 
RCA. While the device described here is not 
for sale by RCA, engineers at RCA will be 
glad to recommend electron tubes around 
which your engineers can design equipment 
to do any number of jobs better, faster or 
more economically through electronics. 


Remember—the magic brain of all 
electronic equipment is a Tube...and 
RCA is the fountain-head of modern 


tube development. For a fascinating book- 
let entitled “Electrons in Action at RCA,” 
write Room 458, RCA Victor Division, RapIo 
CorPORATION OF AMERICA, Camden, N. J. 


TUNE IN “WHAT’S NEW?” 


RCA’s great new show, Saturday nights, 
7 to 8, Eastern War Time, Blue Network. 


This machine, while used 
at RCA to measure the 
diameter of tungsten 
wires by an _ electronic 
method, embodies a basic 
principle for measuring 
any critical dimension of 
any component that can 
be made to cast a shadow 
directly proportional tothe 
dimension to be checked. 


RADIO CORPORATION OF AMERICA 














operation brings no arcing and brushes are designed to 
provide maximum life. Low temperature types are 
available with special lubricants for that condition 
Reversible, the motor weighs about 6 oz. and with no 
load consumes approximately 100 ma. Size including 
gear reduction is 244 by 2% by 134 in. Haydon Mig 
.: Forestville, Conn. 


400-CYCLE INDUCTION MOTOR 





















To provide up to 4%» hp. continuous duty at 7200 rpm 
for use on such purposes as driving centrifugal blow 
ers for circula- 
ting or cooling, 
this unit operates 
on 115 volt, 400 
cycle sources and 
provides high ef- 
ficiencies. Size is 
only 27%» in. 
by 11%6 in. 
diam. Weight is 
15 oz. Special 
modifications are 
available for use 
in control. 
Wound to de- 
liver up to Yo 
hp. on a_ very 
short duty cycle, 
one of these specials operates such mechanisms as 
motor driven valves. Single- and 3-phase capacitor 
@ And that’s no figure of speech. As an absolute types are provided. Ambient temperatures can run 
matier of cold fact, millions of Aerovox paper up to 75 deg. . and since the temperature rise is low, 
siltnat seennetiliian nhl tabdiiiberane: nibs bearing lubricant lite 1s enhanced at high temperatures. 
Eastern Air Devices, 314 Dean St., Brooklyn, N. Y. 
are serving in countless radio sets . . . in in- ; 
struments ... in electronic assemblies .. . in JACK SCREW ACTUATOR 
electrical appliances: day after day: year in 
and year out: making things last and last 
in keeping with the wartime economy. 




































Operates aircraft flaps and doors. Specially designed 
for high altitude operation, it weighs only 8 lb. com- 





They cost relatively little, these Aerovox paper 
tubulars. Yet they are made with scrupulous 
care and great skill. Finally, each and every 
one of them is individually testéd. Nothing 
is left to chance. 






When you require long-lasting capacity at 
low cost, just remember Aerovox paper tubu- 
lars. Refer to our catalog for your capacitance 
needs. Copy on request. 


plete and occupies 5% ¢ by 5 by 18 in. space at maxi- 
mum extension. Tension load is warranted to meet 
1400 Ib., and compression load of 800. Numerous styles 
are available, the one illustrated being electric motor 
driven. The same unit can be had for hydraulic opera- 


EROVOX tion. Pacific Gear Works Div., Western Gear Works, 
11181 Long Beach Blvd., Lynwood, Calif. 
fox. SIXTH MAJOR ELASTOMER 


Joins the ranks of buna S, buna N, neoprene, butyl, and 
INDIVIDUALLY thiokol. Material is suitable for use both in industrial 

s8 33 838 and household products and offers a new high degree 

AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A. - SALES OFFICES IN ALL PRINCIPAL CiTiEs of resistance to solvents. Potentially capable of speci- 
PTS Mae CORE | fication in commodities which contact fuels, oils, gaso- 
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@ Six 6,000 h.p. SiS -equipped motors, built by Westing- 
house, each to drive a 40-ft. propeller in the largest wind 
tunnel in the world, now under construction at the Ames 
Aeronautical Laboratory of the National Advisory Committee 
for Aeronautics at Moffett Field, California, for full-scale 
aerodynamic research. 


Imagine the loads imposed upon 
S36 Bearings as six 6,000 h.p. motors 
drive six giant propellers to provide the largest 
man-made windstream in the world in which scientific 
studies are to be made by the NACA to reduce the drag and 
increase still further the speed of America’s airplanes. Radial 
loads run up to 70,000 lbs., thrust loads coming from the pro- 
peller up to 25,000 lbs. Bearings must be rugged to take 
such loads continuously ... to help give our fighting 
planes more miles per hour than enemy 
planes can attain. 5414 


SDLUSIP’ INDUSTRIES, INC., PHILA., PA. 
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Lhrough Uncontrollable 
Circumstances ... Our 


Catalog was Delayed 


Our sincere apologies . . . we've tried 


it is now really ready for mailing, after 
several months’ delay in preparation. It’s 
NEWER, more VALUABLE, and more 
INTERESTING. 


We promise you a BETTER book, 
however, because the interim has al- 
lowed us to include many new items. 
The catalog is packed full of helpful, 
up-to-the-minute information on tim- 
ing motors for use in Automatic Reset 
Timers—Time Delay Relays—Vacuum 
Tube Circuit Controls, etc. 

Complete information on Timing 


Motors by The Originators of 
The Timing Motor 


Send TODAY forYour Copy! 


Address all inquiries to Dept. 31 


MANUFACTURING COMPANY 
* INCORPORATED * 





to be patient, and hope you have too, but - 
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line, dry cleaning fluids, and other penetrating chemi- 
cals which may attack not only natural rubber but also 
existing synthetics, this product has several other ad- 
vantages. It can be vulcanized in several ways to ac- 
quire various physical properties, it has tear resistance 
exceeding that of natural rubber, it can be used alone or 
blended with other synthetics, it resists sunlight, ozone, 
and oxygen better than other synthetics, it has no odor 
in either the raw or finished state, and it can be pro- 
duced and easily handled with existing rubber ma- 
chinery. Present availabilities are, of course, limited 
to war products. United States Rubber Co., 1230 Sixth 
Ave., New York 20, N. Y. 


TO RECORD ROTATION 


Indicates number of turns down to tenths of a turn. 
Suitable for specification with rotary coils, these units 
provide a_ quick, 
easy means of set- 
ting any desired in- 
ductance value. 
Other uses include 
recording of verti- 
cal and_ horizontal 
stabilizer adjust- 
ments on airplanes 
and many other 
jobs where shafts 
must be rotated more than 360 deg. and the exact ro- 
tation recorded. Drive is direct (1:1 ratio) and shaft 
length can be as required. Gears are precision - cut 
steel. Total weight is 8 oz. Rotation can be for either 
right or left hand and suitable name plates can be 
incorporated to indicate function of the operation. 
Barker & Williamson, 235 Fairfield Ave., Upper 
Darby, Pa. 





TO MEASURE RPM 


Tachometer reduces continuous rotary motion into 
terms of angular displacement. With precision design, 





the unit operates continuously through a 5 to 1 speed 
reduction at speeds up to 6,000 rpm. Its armature 
and shaft are suspended on tapered roller bearings with 
double, oil-seal glands. Armature windings are of the 
close-coupled type to produce a non fluctuating voltage 
directly proportional to speed. Field magnet is cast 
high-permeability type with ground pole faces. To in- 
sure positive contact under extreme atmospheric condi- 
tions, commutator bars are stamped from 14-karat gold 
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Je ~MARK-TIME 


utomatic 


As part of our work for the armed forces, 
it has been our privilege to work out the 
basic development around which this superb 
new line of equipment has been built. 


Engineered to meet the many and varied 
rigors of military service, and now offered 
in standardized form, these instruments 
combine features of both staunchness and 
adaptability heretofore unavailable. Among 
these features are: 


CONSISTENTLY ACCURATE TIMING 
EXTREME SIMPLICITY 

RUGGED CONSTRUCTION 
PRECISION MANUFACTURE 
LIGHTNING FAST ACTION 

PROOF AGAINST VIBRATION 
UNAFFECTED BY ALTITUDE 
TEMPERATURE RANGE —60 to +55° C. 
OPERATE WITHOUT LUBRICATION 
. WORK IN ANY POSITION 

. ADAPTABLE TO ANY CURRENT 

. ANY VOLTAGE CONDITION 

. SMALL SIZE 

. LIGHT WEIGHT 

. CONSERVATIVE RATINGS 

. LONG LIFE 

. FREEDOM FROM SERVICE 


For the duration, production of these 
relays must, of necessity, be limited to the 
priority requirements o1 the war production 
program. Inquiries are invited in this con- 
nection, with the assurance of our full and 
cheerful cooperation in working out specific 
details. 


Buy War Bonds 
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TIME DELAY RELAY 


Momentary impulse, 
quick acting model, 
operates on impulse 
as short as 1/40 sec- 
ond. Closes power 
circuit upon closure 
of relay circuit,opens 
after time interval 
following opening of 
relay circuit. 


Sustained impulse, 
double delay model, 
extrasmalland light. 
Closes power circuit 
after time interval 
following closure of 
relay circuit, opens 
after second time in- 
terval independent 
of duration of relay 
circuit impulse. Re- 
cycles instantly. 


TYPE 
EX500B 


Continuous service, heavy duty model for electronic tube plate 
circuit control and similar applications. Closes power circuit 
after time interval following closure of relay circuit, opens 
power circuit when relay circuit opens and resets for immedi- 
ate recycling. Extra heavy double pole power contacts rated 
30 amps., 125 volts. A.C. 


M. H. RHODES Inc. uartrorv, conn. © maxersor MARK-TIME 


i ta ka i OS Sle INTERVAL TIMERS © 


PARKING METERS e¢ SPECIAL TIMING DEVICES 
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and brushes are a 16-karat self lubricating gold alloy. 
Magnetic shielding is attained by a close-grained cast 
iron housing. The entire assembly is water-tight. 
Output voltage is sufficient to operate several standard 
indicators simultaneously. These can be placed several 
hundred feet from the generator with little effect on 
accuracy, which is within 0.75 per cent in every in- 
stance. Electric Speed Indicator Co., 3619 Rocky 


= = River Drive, Cleveland 11, Ohio. 
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KEEP LIQUID LEVEL IN CHECK 









¥ With particular significance for boiler systems. Elec- 
tronic principles govern this apparatus which detects 
three different 
liquid levels and 
takes appropriate 
action automati- 
cally. At high 
level, determined 
by position of the 
shortest probe, 
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VIL NEEDED TODAY feed pump ot 


ar WATER PUMP=— other supply 
, / NS v source is turned 
eee MH — Electronic Control off. At level of 


the next probe, 
pump is turned on. When the level falls to the point of 
the third probe, through emergency conditions, the unit 





Wir Allied armies on the march and the 


ae immediately shuts off fuel supply and sounds an alarm. 7 
retreating Axis forces destroying all existing Simpler models are supplied with individual fractions eg 
facilities, the need for telephone communi- of these functions. Made to operate under standard sie 
cations systems is soaring. pressure as high as 300 lb., the controls operate from ow 
The record of the telephone equipment 115- or 230-volt ac., 60-cycle supply sources. Equip- - 
manufacturing industry in this war should ment to be governed can be solenoids, motor starters, str 
be a sufficient guarantee that our fighting or small motors directly. Probe housings are available we 
men will continue to get what they need, in either cast or malleable iron with the electronic sec- ish 
regardless of the enormity of the job. tion in a weather-proof pressed steel container, both | 
The men and women at “Connecticut” have finished in green crystal. Combustion Control Corp., 
made a record that stands out even in an 7/ Broadway, Cambridge 42, Mass. 
industry famous for its wartime accomplish- Whi 


HIGH SPEED AVIATION GENERATOR 













iets hail the record we are compiling Suits both auxiliary and main engine specification, 

now, as evidence of ability to serve postwar Full rated load: 200 amp. at 30 volt continuously or - 
America. We are glad to consult with manu- 2 ma 
facturers seeking help on electronic or a cle 
electrical product developments — also ont 
with engineers who have developed ideas tio 
that might round-out our postwar plans. ap) 


A 


CONNECTICUT TELEPHONE 
& ELECTRIC DIVISION 








MERIDEN, CONNECTICUT CARR 


6 kw. over a speed range varying between 5,000 and 
10,000 rpm. Special purpose of this design is to pro- 
Engineering, Development, vide satisfactory operation at the low cruising speeds 
practised by large, long range bombers, transports, and 
flying boats. Accordingly, 75 per cent of rated output 
@ 1943 GA, Inc., Meriden, Conn. is obtained at as low a speed as 44 rpm. Cooling is 





Precision Electrical Manufacturing 
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HIPYARDS have speeded up fabrication and con- 
struction since United States Steel applied prefab 
to shipbuilding twenty-five years ago. Today, a de- 
stroyer can be built in one-third the time it took in 1918. 
Prefab designs call for materials that can be shaped and 
assembled quickly, handled and shipped conveniently, 
protected against deterioration. Steel, with its high 
strength-weight ratio, plus its ability to be cut, formed, 
welded, riveted, soldered, machined, stamped and fin- 
ished, usually is the best material for these jobs. 

The unmatched fabricability of steel is now helping 


What-wil yowe Leuigwa for Tomorrow need 
Vk he emai? 















tank plants, shipyards and aircraft factories to produce 
fighting equipment. Tomorrow, steel, “the universal 
material”, will help industrial designers apply the advan- 
tages of prefabrication to many peacetime products— 
architectural units such as windows, cabinets, stair- 
ways, closets, and even complete bathrooms and 
kitchens, Prefab railroad cars, both freight and passen- 
ger, will relieve rail systems equipment shortages. 

Let our engineers help you utilize U-S-S Steels to 
make your future products outstanding in appearance 
and performance, to enhance their marketability. 


U-S-S STEELS FOR DESIGN 





U-S-S HIGH TENSILE STEELS to resist corrosion and 
increase strength without adding weight. 


ABSOLUTE SANITATION... like this? 


Military hospitals use equipment 
made of porcelain enamel on U-S-S 
VITRENAMEL Sheets—where utter 
cleanliness is essential. The ductile 
steel base forms and fabricates 
easily, and the hard, bright, inor- 
ganic enamel gives lasting protec- 
tion against stains and corrosion. 
Here’s the material for your home 
appliances and plant equipment. 


HIGH ENDURANCE .. . like this? 


U-S-S Cor-Ten High Tensile Steel 
truck frames insure downright de- 
pendability. Cor-TEN has a yield 
point 1'4 times that of structural 
steel; more than 3 times the stress 
resistance of non-ferrous “‘light’’ 
metal; plus extreme atmospheric 
corrosion resistance. Would these 
qualities help your equipment meet 
the challenge of a post-war world? 


J-S-S COPPER STEELS to give twice the atmospheric corro- 


sion resistance of regular steel at little additional cost. 


J-S-S HOT-ROLLED AND COLD-ROLLED STEELS to 


provide the basic advantages of steel, plus maximum economy 
in accordance with the needs of each job. 


J-S-S ABRASION-RESISTING STEEL to combat wear and 


friction. 


J-S-S STAINLESS AND HEAT-RESISTING STEELS to 


assure high resistance to corrosion and heat, and to reduce 
weight. 

























































































“ONE AIM... VICTORY .. . BUY BONDS!” 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh and Chicago 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 












U-S-S CARILLOY ALLOY STEELS—Special Steels for the 
special jobs of industry. 

U-S-S PAINTBOND—A galvanized, Bonderized sheet that per- 
mits immediate painting and holds paint tighter. 

U-S-:S VITRENAMEL—Sheets designed especially for porce- 
lain enameling. 

U-S-S ELECTRICAL SHEETS for motors, generators and 


transformers. 





















[UMAGED STATES STEELE 





























































































For intormation en our Stondard Navy and Mari- 
time Fittings consult Groybar Electric Company. 


Gotham Jacl 


7-11 Chemical. ST., SO. BOSTON 27, MASS. 
35 YEARS OF PLASTIC MOLDING EXPERIENCE 


PERMANENT 
MAGNETS 
















































































Research 
Together 


You with your knowledge of and experience with 
permanent magnetism as applied particularly to your 
own problems and projected plans. 





We with our broad knowledge of and experience 
with the subject, gained by designing and making 
permanent magnets for many different companies, 
among which are leading manufacturers of the most 
important instruments used by the armed forces. 


Yes, let's research together. Two interested and 
qualified viewpoints focussed on your problem. 


CINAUDAGRAPH CORPORATION 
STAMFORD, CONNECTICUT 12-c6-4 
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adequately provided for by an integral fan and an 
air spout for blast application. Air circulates through 


| the hollow armature shaft. Drive shaft is of the float- 


| ing, flexible torque type, internally splined to the 


tubular armature shaft at the commutator end. Engine 
driving member is engaged by an integral drive spline. 
Engine torsional vibration and minor drive misalign- 
ment are thus accommodated. Ball bearings on which 
the armature shaft is mounted are prelubricated and 
sealed. Both interpole and compensating coils are used 


| to promote commutation and generator efficiency. They 


prevent armature reaction and reactance voltage from 
causing destructive sparking at the brushes under all 
load conditions and eliminate the need for brush adjust- 
ment to prevent sparking. Special, high altitude brush 
material is used. Measuring 12545 by 6 in. diam., the 
generator frame weighs only 36 lb. Eclipse-Pioneer, 
Div. of Bendix Aviation Corp., Teterboro, N. J. 





RELAY FOR SHOCK USE 


Withstands acceleration of 90G—8 to 10 times usual 
ratings. Where the utmost precaution must be taken 
against uninten- 

Rep. tional operation 

of contacts, a re- 
lay of this de- 
sign has wide 
possibilities and 
bears particular 
significance for 
airplane use. De- 
spite this con- 
struction, size 
and weight have 
been minimized. Units are made with series coils for 
any de. or with shunt coils for 12 or 24 volt de. 
Struthers-Dunn Inc., 1321 Arch St., Philadelphia, Pa. 








WINDS THROUGH BACK GEARS 






And with ratios from 2:1: to 18:1. Bearing gen- 
eral similarities to previously announced direct driven 


styles, this ac. driven coil winder can be supplied either 
as illustrated in a bench model or with pedestal. Back- 


| gearing increases the winding torque available in ac- 
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“* Look, Harry, with this Emerson- 


Electric motor, the player piano 


will play itself!” 
““You don’t mean, George, that it 
willreally play without pumping 
the foot pedals?” 


“That's exactly what I mean, 
Harry—those motor people are 
JSinding new uses for electric motors 
every day. What will they think 
of next?” 


A “Memorable Event” of 1904=Created 
by an Emerson-Electric Motor 


MAGINE everyone’s surprise when, in 

| 1904, a player piano actually “played 
itself’ —an Emerson-Electric Motor had 
been installed! 
This early innovation may seem trivial com- 
pared to the contribution of Emerson-Electric 
Motors in later years. But, it was this early 
pioneering that helped make present-day 
motor-driven appliances and equipment 
possible. 


Think of living without electric motors to 
operate our washing machines, ironers, 
vacuum sweepers, refrigerators, fans, heating 
systems, and the numerous types of equipment 
in industry and commerce. The American way 
of life is powered with electric motors. 

Now, Emerson-Electric is working full time 
for Victory. Wartime necessities are provid- 
ing invaluable experience and creative re- 
search in a new and vastly enlarged field of 
manufacturing operations, particularly in 
light metals and plastics. “After Victory”, 


zo Toe 


manufacturers of new and improved motor- 
driven appliances can turn with complete 
confidence to Emerson-Electric for motors 
that will do the job better and stay on the job 
longer—motors that will meet the challenge 
of a post-war world. 


THE EMERSON ELECTRIC MFG. CO. 
SAINT LOUIS 
Branches: New York « Chicago 
Detroit « Los Angeles « Davenport 


Emerson-Electric power-oper- 
ated gun turrets and electric 
motors for aircraft are in ac- 
tive service on all battle fronts 
of the world. 


Musical, Sound and Radio Instruments Operated by Electric 


2 pore She 
__MATIC RECORD PLAYERS WITH | 
The War Bonds 


-‘s3——.—-_A— 


ELECTRICAL MANUFACTURING, 


A WN Es 


December 1943... 151 










cordance with its ratio at the same time decreasing top 
speed to the same extent. Control is through a floor 
mounted foot pedal, slight pressure on which releases 
the brake, frees the spindle. Further pressure closes 
the mercury switch to start the motor at its extreme 
low speed—about 10 rpm. Increased pedal pressure 


DIALCO PANEL LIGHT 2 raises the speed to approximately 2,000 rpm. in 
LIGHT-SHIELD ASSEMBLY ... . the 2:1 ratio and accordingly in other reductions. Oper- 


ation is entirely ac. Working capacity of the unit 
HEAD OF UNIT IS CONSTRUCTED TO ROTATE 7 : g Cap ; € 1 


includes coils 4 in. long by 5 to 6 in. diam. wound 
P NY DESIRED ANGLE ; : me ae ' : . 
ee CNS LE “ ; a from wire ranging between No. 16 and No. 42. <Accu- 
compact, rugged uni 


designed for better mulated number of turns is indicated on the integrally 
lighting of instrument . cae : a ‘. . y 
panels, etc. Rotation of mounted counter. Globe Tool & Engineering Co., 420 
Davis Ave., Dayton 3, Ohio. 
































the knurled head 
changes the angle of 
lighting as desired. 
Mounts in 11/16” hole. 
Uses miniature bayonet 
bulbs which are remov- 
able from front of panel. 
Terminals are firmly 
secured for perfect con- 
tact. Many other 
features. 
Depend on DIALCO 
for high-speed 
service ! 
Write for 
24-page Catalog 


































FLAME FAILURE CUT-OFF 


To monitor flames of any intensity in oil, gas, or pul- 
verized coal systems. Instead of operating whoily or 
partly from _ sec- 
ondary flame 
characteristics 
such as tempera- 
ture or electrical 
conductivity, this 
unit works en- 
tirely by direct 
observation ofthe 
flame. This pro- 
vides an immedi- 
ate response to 
failure of flame, 
thus eliminates 
explosion haz- 





Series S-867 , 


UTC RGU Se Lite 


90 WEST STREET - NEW YORK (6), N. Y. | 
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or, for automatic 
systems, to be incorporated with a program 
relay which operates other modalities. It is designed 







Bru: 
to operate at high ambient temperatures and can be An 
mounted in close proximity to the fire chamber. Align- —B 
ment of the optical system restricts the field of vision one 
to the flame proper and rejects extraneous light. Cur- ond 
rent flow rising from the photocell is vacuum tube am- 

| plified for relay control. Combustion Control Corp., 
| 77 Broadway, Cambridge 42, Mass. 7 
lro 


FLUORESCENT WITHOUT STARTER 





COUPLING HEAD 


} 


| To use standard 40- and 100-watt tubes. Incorporat- 


: ing a special type ballast which utilizes a patented 
The most compact, convenient ; 


thermal control available. Write 


10 MAIN ST. 


ASHLAND circuit, this industrial fluorescent fixture starts lamps 
MASSACHUSETTS ! : meen: a ps 
without the use of a starter switch. This fact bears 
maintenance-reduction significance since starters often 
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WHERE does Stackpole Molded Powder 
Metallurgy Fit into YOUR Picture ? 


“EVERYTHING IN CARBON 
BUT DIAMONDS” 


Brushes for all rotating machines— 
Anodes — Electrodes — Brazing Blocks 
— Bearings —Welding Rods, Electrodes 
and Plates — Pipe — Packing Piston 
ond Seal Rings—Rheostat Plates and 
Discs — Brake Lining, etc. 


MOLDED METAL CONTACTS 
--. also Fixed and Variable Resistors, 
Iron Cores, and Switches for the 


Electronics Industry 


..- if pays to know! 


Iron powders made from non-critical mill scale and ore, solidly molded 
to close tolerances represent an important source of easier-to-obtain and 
less costly components for a wide variety of products. 


From molded gears, to pole pieces for small motors, magnetic yokes for 
circuit breakers, and iron cores, to large parts and unusual shapes where 
much machining is ordinarily involved, Stackpole Molded Powder Metal- 
lurgy is already outstandingly effective in many industries—and this is 
barely the beginning. 


So far-reaching are the possibilities of these molded materials, it is safe 
to say that there are few products indeed wherein the possible use of such 
components should not be considered. Stackpole engineers welcome the 
Opportunity to cooperate—and to tell you frankly whether or not Stack- 
pole Powder Metallurgy methods may be of service. 


STACKPOLE CARBON COMPANY, ST. MARYS, PENNA. 


MOLDED CARBON AND METAL PRODUCTS 
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Ly To Inspect = 


» HOLE 
DIAMETER 


because 
of a better way to transfer 
motion around a corner. 


With this Gage you can “explore” ¢ 







or lost motion to the Indicator 
It has none of the limitations of conventional 
plug gages. Customers who have used va 










kinds of hole gages rep 

decided preference for this 

gage. Tell your requirements 

to — 

FEDERAL PRODUCTS 
CORPORATION 


1144 EDDY ST, PROVIDENCE 1, &. 1 





Holes { tn diameter and us lengths can 


actual variations, 


PRECISION MEASURING INSTRUMENTS 





3 fast, safe ways to strip 
paint from transformers 


You can save valuable time and manpower on your next 
transformer paint stripping job by using one of these 
three successful Oakite techniques specially developed: 


for this work: 


1. Hot Flow-On Method 
2. Cold Flow-On Method 
3. Cold Spray Method 


All three are FAST . . . remove paint SAFELY, EFFEC- 
TIVELY, THOROUGHLY. Your nearby Oakite Tech- 
nical Service Representative will gladly suggest the one 
most suitable to your plant or shop conditions. Practical 
war-data for handling this work on economical, time- 


saving basis is FREE! Write for it TODAY! 


OAKITE PRODUCTS CO., 18H Thames St., NEW YORK 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


mi Wahab 


Vick FOR EVERY CLEANING REQUIREMENT 


OAKITE 


MATERIALS... METHODS... SERVICE 
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prove to be the problem point in fluorescent installa- 
tions. Other features include usability on circuits with 
widely varying voltages and under conditions of ex- 
treme temperature. Of both size tubes, the appropriate 
fixtures include 2 for either 110-120 or 220-240 volt. 
Wiring and ballasts are fully inclosed in a top housing 
which conforms to steel limitations. Compressed fiber 
reflector, which has a baked white synthetic enamel 
finish, is quickly releasable for cleaning and service. 
sump-proof end plates are provided to protect lamp- 
holders. When required, egg-crate louvres are avail- 
able for lamp shielding. Edwin F. Guth Co., 2615 
Washington Blvd., St. Louis, Mo. 


COLOR-CAPPED INDICATOR LAMP 


Molded 
in plastic, the body of the indicator lamp is mounted 
directly to the 
back of the in- 
strument panel 
and the cap 
(available in 
amber, red, 
green, white, 
and blue) 
screws in 
through the 
panel. Con- 
stant pressure 
is applied to 
the base of the 
bulb by a coil 
spring and 
good electrical 
contact is thus assured; 6-8 volt bulbs are used. Sug- 
gested points of specification include radio transmit- 
ters, and in fact any equipment or control device where 
“on” or “off” indication is needed. General Electric 
Co., Schenectady, N. Y. 


Cap neither shakes loose nor freezes to base. 





ADAPTABLE PRESSURE PICKUP 


Combines bayonet type socket with adjusting set screws. 
New type socket provides quick, reliable contact be- 
































tween connection cable and pick-up; and set screws, 
which replace previous hexagon nut, simplify adjust- 
ment. Special impregnation is given the pick-up coil 
so it can withstand a continuous operating temperature 
of 350 deg. F. Both diaphragm and coil can be quickly 
and easily replaced. Polarity of operation is constant. 
Design of the unit is specifically directed toward studies 
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Lockheed’s 
P-38 Lightnings 


Lockheed P-38 Lightnings spelled such trouble 
that the enemy aptly renamed them “Fork-tailed 
Devils.” Primarily fighters, they raise additional 
hell as bombers, escorts, tank-busters and reconnais- 
sance planes. Swaths of smashed Axis planes with 
a suitable garnish of blasted ground installations 
testify to the P-38’s battle-ability. 

Weighing seven tons, heavily armored and whoop- 
ing along at 400 m.p.h. plus, these Lightnings might 
seem too much for one pilot to handle. But, handle 
it he does, and to tremendous advantage. The de- 
signers saw to that. Not the least of aids to maneu- 
verability they included are Fafnir Aircraft Ball 
Bearings on the controls! 

Combat equipment .. . planes, ships, tanks, gun 
mounts, all types of mechanical equipment .. . is 
taking Fafnir Ball Bearings by the millions. Others 
are going into the machines that turn out this fight- 
ing equipment. “On duty” twenty-four hours a day, 


a 


nite 
Photo, courtesy Lockheed Aircraft Corp. 


both at home and abroad, Fafnirs are setting per- 
formance records which promise much for the 
troublefree,; frictionless operation of future peace 
time products. The Fafnir Bearing Company, New 


Britain, Conne¢ticut. 
Craw 
aN Y Ss 


FAFNIR 


BALL BEARINGS 
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Not the greatest discovery since 
. . BUT you'll always 
celebrate the day you ‘searched 
just a little farther." 


1492 . 


. \J. W. BERNSTON CO. 
\) Spring _Matkers 


4 
UY] 6 Farmington Ave. 













J Plainville, Conn. 








ENCLOSED GEARED-HEAD MOTORS 


Write for 
Data and 
Prices. 


550 2.4..m. tol revolution inl hows 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
any gear ratio from 7.2/1 up to 1,098,632/1 can be 
furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Accurate, durable construction throughout. 
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of detonation in internal combustion engines and com- 


pression in pumps and other devices. It is arranged 


| so it may be used to actuate a cathode ray oscillograph 


or special indicators made available by its suppliers, 
[lectro Products Laboratories, 549 West Randolph St., 
Chicago 6, Ill. 


COMPARS IN VARIETY 


Classified in a group somewhere between plastics and 
synthetic rubber, these products (compounded poly- 


vinyl alcohol resins) are notable for their immunity 
from attack by the ingredients in aviation super-fuels. 
Members of this family are transparent, flexible, and 
rubber-like with 5 to 20 times more wear resistance 
than natural rubber. Some contemporary uses include 
warplane fuel and hydraulic hose, chemical warfare 
equipment, and protective industrial clothing. Physical 
properties of these basic resins are considerably differ- 
ent in many respects from those of the many deriva- 
tives, compounds, and modifications of them. The 
compars—basic resins—are noted for pronounced flex- 
ibility, toughness, and abrasion resistance. Some of 
them are not only resistant to, but chemically entirely ’ 
unaffected by action of such solvents as the aliphatic 
and aromatic hydrocarbons—chlorinated hydrocarbons, 
ketones, etc. Some retain flexibility between 300 deg. 
F. and minus 70. Production operations in some cases 
adhere to rubber technology, some to plastic, and a 
wide variation can be produced in properties by careful 
control. Also available are compars in solution form. 
Resistoflex Corp., Belleville, N. J. 


TUBE OVERCOMES CRACKING 


Kinds use as base for wire wound resistors. Cracking 
and breaking of refractory resistor tubing when sub- 
jected to the enameling process inspired the production 
of a material in which expansion and contraction 
strains would be minimized. Toward this end, special 
clays and minerals are formed into a body with the 
desired low thermal expansion. Electrical control and 
radio specification points have used new tubing to ad- 
Colonial Insulator Co., Akron, Ohio. 


vantage. 














Wa. time spurs on necessity, cooperation does a mighty job 


in achieving the seemingly impossible. And Mallory contact engi- 
neers have been able to cooperate with a wealth of experience and 
knowledge to speed solutions of tricky problems. 


Aircraft starting relays presented one of the trickiest. Recently 

Mallory was called in to test materials and set contact assembly 

specifications for a new airplane starting relay. It was a 
super-hurry job. 


This relay had to handle normal loads of 250 to 300 amps 
and overloads of 1000 amps or more. Checking require- 
ments against Mallory-developed contact metals, our 
engineers found that the application indicated current 
carrying contacts of Mallory coin silver—an alloy widely 
used as a substitute for fine or sterling silver. It is notable 
for maintaining a relatively low contact resistance and is 
harder than fine silver. 


The arcing contacts were made from Mallory Elkonite* 
20-S, a material with excellent resistance to electrical 
erosion, time-tried and proven for arcing contacts on 
heavy duty air breakers. 


The contact assembly filled the bill, as laboratory and 
field tests conclusively demonstrated. Experience gave 
the key... “Know how” furnished the speedy answer. 
Cooperative consultation paid out. 


When you have a contact or complete contact assembly 
problem, or want to avoid one, remember that the co- 
operation of Mallory engineering service is yours for 
the asking. 
*Reg. U. S. Pat. Off. 


While the design is 
still in blueprint form 


P.R. MALLORY & CO. Inc. p= 
yy Ti i 6) is CONSULT MALLORY 


for Contacts and 


ELECTRICAL CONTACTS AND Contact Assemblies 
CONTACT ASSEMBLIES P. R. MALLORY & CO., Inc. 
NON FERROUS ALLOYS ; INDIANAPOLIS, INDIANA 

POWDERED METAL ALLOYS , Cable Address — PELMALLO 
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That the engineer-designer may be well- 
informed in regard to those types, forms and 
sizes of electric motors which he may specify 
for integration within his wartime product, 
ELECTRICAL MANUFACTURING offers this 
tabulation of the motor offerings of its adver- 











































































































































































































































































































MOTORS, What They Will Do, 


tisers. Revised frequently, this two-way table 
permits rapid reference to either motors or 
manufacturers. 

To use, merely select the basic character of 
the performance desired (from the various 
classifications and sub-classifications) with due 
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Available Types, Who Makes Them. 


A 





regard for the realities of the to-be-available 
energy supply (as covered primarily by the 
A, B, C, D and E key letters). Relate all other 
desired features and the makers who supply 
such components can instantly be identified. 
Specifiers should have a working knowledge 


Co. 


Mfg. Co. 


Pioneer Gen-E-Motor 
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Elec. Co. 


Co. 
John Oster Mfg. Co 


Holtzer-Cabot Elec 
Janette Mfg. Co. 
Peerless Elec. Co. 


Master Elec. 


Kingston-Conley 
Leland Elec. Co. 


Heinze Elec. Co. 
Ohio Elec. 


A “ACDE C | 


of applicable WPB restrictions upon both 
motors and controls; see “Standard Motors 
and Controls Will Take Stepped-Up Load- 
ings” (Elec. Mfg. Nov. 1942, p. 40) and 
“Motor Starters For The Wartime Product” 
(March 1943, p. 85). 
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DUE TO ITS 
CONSTRUCTION 


The Egyptian Pyramids stand 
majestically, through the ages, as 
mute witnesses to the skill and 
rugged craftsmanship of the thou- 
sands of slaves who toiled to erect 
them. .. . TODAY . . . not slaves 
. . . but creative engineering skill 
and willing hands acheved the 
same result wth the new DUMONT 
TYPE PC2 Oil Paper Capacitor . . 
an oil impregnated oil sealed ca- 
pacitor that gives assured “LONGER 
LIFE” for continuous operation. . . 
Its special features and construc- 
tion are exclusive features with 
Dumont. 


-_ 


OIL IMPREGNATED - OIL FILLED 

OIL SEALED 

CERAMIC OR BAKELITE TUBES 
BAKELITE CEMENT ENDS (OIL PROOF). 
SUITABLE FOR OPERATION 75° TO 100° C 
IDEAL FOR EXTREME HIGH 

ALTITUDE DUTY 

NO DANGER OF “FLASH-OVER” | 

NO METAL FOR “BODY CAPACITY” 

NO INTERNAL CORROSION 


+ + + + H F 


+ + + 


2 eee eee 


MER'S OF 
CAPACITORS FOR EVERY REQUIREMENT 


34 HUBERT STREET NEW YORK, N. Y. 
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WASHINGTON SAYS 


Continued from p. 109 


considered of importance to the war effort and to es 
sential civilian economy. The meeting was attended 
by WPB representatives from the Tin and Lead Di- 
vision and the Lumber and Lumber Products Di 
vision, as well as producers of battery components 
in addition to the members of the Automotive 
tery Industry Advisory Committee. 


Bat- 


Order 


L-273 


Busways Amended. Limitation 
Order (busways), as currently amended by 
the WPB, provides that wherever Form PD-834 was 
formerly required a letter in triplicate shall now be 
used and shall include a description of the proposed 
model or design as specified. 


General 


If such authorization is 
granted, all busway manufactured pursuant thereto 
shall be in conformity with such description and if a 
new standard model or design is thereby established 
in any size for a particular manufacturer, such model 
or design shall replace his former model or design in 
such size. Interpretation of busway by this order 
means any bus duct, busway, or other device for the 
transmission and distribution of electric energy at 600 
volt or less, and consisting of prefabricated sections 
or units made up of rigid copper conductors of any 
shape or arrangement, separated by insulators or in- 
sulating material and enclosed in a case or attached 
to a supporting framework, and assembled into a con- 
nected system in the course of installation and includes 
plug-in devices, feed-in boxes, over-current protective 
devices and any other parts designed for use therewith. 


Conveying Machinery And Power Transmission. 
Those several provisions requiring authorization of 
engineering services, bids and estimates, and_place- 
ment of purchase orders are removed from Order 
L-193 (conveying machinery and mechanical power 


transmission equipment) as amended by WPB. This 
equipment is now being scheduled under General 
Scheduling Order M-293. Prospective purchasers are 
no longer required to file Form WPB-1593 (which was 
formerly PD-681). 


Electronic Equipment Limited. General Limita- 
tion Order L-265 has been deemed necessary for the 
manufacture of electronic equipment which is inter- 
preted in the order to mean any electrical apparatus 
or device involving the use of vacuum or gaseous 
tubes and any associated or supplementary device, 
apparatus or component part therefore, and shall in- 
clude any acoustic photograph and component parts 
therefor. The term shall not include hearing aid 
devices, wire telephone and telegraph equipment, elec- 
tric batteries, power and light equipment, medical, 
therapeutic, x-ray and fluoroscopic equipment other 
than replacement electron tubes therefore, phonograph 
records and needles, automotive maintenance equip- 
ment as defined in Limitation Order L-270 or in- 
candescent fluorescent and other electric discharge 
lamps as defined in Limitation Order L-28 and recti- 
fier tubes as defined in Limitation Order L-264. No 
producer shall manufacture any electronic equipment 
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Sor America 


and her Mies 


Hoover craftsmen, makers of balls, ball bearings 
and roller bearings, of superb quality, take pride 


in serving in World War No. Il, as... 


PURVEYORS TO THE 
U. S. Air Corps 
U. S. Marine Corps 
U. S. Coast Guard 
U.S. Arsenals 
Commonwealth of Australia 
Lend Lease for United Nations and 


America’s Foremost Industrial Manufacturers 


Balls 
Ball Bearings 


Roller Bearings 


BALL AND BEARING COMPANY 


Ann Arbor, Michigan 
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ntiquated tap changers 
are no longer necessary 


Use POWERSTAT Variable Voltage Transformers 
for adjustment of voltage to your exact requirements. 
Uncertainties in test results, delays in collecting data, 
and unsafe or inefficient operation of equipment due 
to incorrect voltage are eliminated by POWERSTAT 
control. 

Manually operated POWERSTATS result in a con- 
tinuously variable, highly efficient and distortionless 
voltage control. For push button operation or connec- 
tion to an automatic 
controller specify 
SECO Motor Driven 
POWERSTAT Variable 
Transformers. 


Standard air and oil 
cooled POWERSTATS 
for single or poly- 
phase operation on 
115, 230 or 440 volt 
circuits are available 
in sizes up to 75 KVA. 


Send for bulletins 
149ME and 163ME: 





SUPERIOR ELECTRIC Co. 


82 LAUREL STREET, BRISTOL, CONNECTICUT 
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except to fill preferred orders or to fulfill, under th 
CMP, an authorized production schedule or authorized 
program, as defined in CMP Regulation 1. No pro 
ducer or supplier (other than Defense Supplies Cor 
poration) shall transfer any electronic equipment to 
any consumer, nor shall any consumer accept th: 
transfer of any such equipment from any producer 
or supplier except to fill preferred orders or to fill 
orders bearing a preference rating of A-l-a or higher 
and to fill an order for any component part of elec 
tronic equipment provided the consumer delivers to the 
producer or supplier concurrently with the transfer 
a used, defective or exhausted part of similar kind and 
size which cannot be repaired or reconditioned; or 
when circumstances render the delivery of a part for 
a part impractical, provided the consumer’s purchase 
order (or written confirmation thereof) is accompanied 
by a certificate in substantially the following form 
signed by the consumer: “I hereby certify that the 
part(s) specified on this order are essential for present- 
ly needed repair of electronic equipment which I own 
or operate.” 


Machines, Parts and Machinery Services. Several 
new items of machinery were brought within the pro- 
visions of the regulation controlling maximum prices 
of machines and parts and machinery services by the 
OPA. New items, previously covered by either Maxi- 
mum Price Regulation No. 188 (Manufacturers’ 
Maximum Prices for Specified Building Materials and 
Consumers’ Goods Other Than Apparel) or the Gen- 
eral Maximum Price Regulation, are now added to 
Maximum Price Regluation No. 136 as amended (Ma- 
chines and Parts and Machinery Services). 


Mica. Conservation of supplies of better qualities of 
mica was acted upon by WPB recently because of a 
serious depletion in stock-piles of this material. Users 
of high quality mica are being notified that the board 
will undertake to provide only sufficient quantities of 
these qualities to maintain consumption at the average 
rate maintained during the first nine months of 1943. 
This policy will become effective about December 1. 
Average consumption of good stained mica and better 
qualities for the first eight months of this year has 
been more than 50,000 Ib. in excess of receipts. As 
a result, Government stocks of certain types of mica 
used in capacitors are at the vanishing point. In- 
dustry stocks are also reduced, in practically all cases, 
to a minimum working inventory. There are six 
types of mica of which supply is shortest—No. 4 clear 
and slightly stained block; No. 5 fair stained block; 
No. 5% fair stained block; No. 5% good stained block : 
No. 5 fair stained film, and No. 5% fair stained film. 
All of these are used almost entirely for condenser 
films. Although this plan would appear to limit mica 
capacitor production, such is not the case. Capacitor 
manufacturers will have their choice of restricting their 
production to the number of condensers they can make 
from their allocations of the usually accepted capacitor 
qualities of mica, or using lower qualities of mica to 
expand their production. The results of the Bell 
Telephone National Research Council capacitor re- 
search project will be made available to capacitor 
manufacturers as soon as possible, to aid them in de- 
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Unique research, engineering, tool 
making and production skills 
combine to build not only 

control devices that 

fulfill the most exacting 
requirements, but also to build 
special purpose devices for which no 
specifications exist. Our list of cus- 
tomers, the most exacting in govern- 
ment, aviation and manufacturing, 


attest to these skills. 


Manufacturers of Cxdead Lovins 


and Components ... for Electrical, Electronic and Mechanical Applications 


Ph 
‘Seton In Se o ; in 
EASTERN AIR DEVICES, INC. eel conn 
585 DEAN STREET @© BROOKLYN, N. Y. 
An Affiliate of THE FRED GOAT CO. INC., Special Machinery Specialists Since 1893 
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..-the greater the need for 


ARKWRIGHT TRACING CLOTHS! 


How can you make sure the important drawings you’re 
working on at this moment will blueprint as satisfactor- 
ily three or four years from now as they do.today? By 
using Arkwright Tracing Cloths! For, as any experi- 
enced draftsman will tell you, Arkwright Tracing Cloths 
wont tear or fray no matter how often they’re blue- 
printed. Nor will they become brittle or opaque with 
age. Use Arkwright—it pays! Arkwright Finishing 
Company, Providence, R. I. 
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TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 20 YEARS 
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termining which of the various lower qualities of mic: 
they can use to best advantage. It is expected that 
this data will be released as results become availabl: 
on each type of mica, rather than at the completio: 
of the entire project. The system will be subject t 
revision quarterly. Stocks of lower qualities of mica 
have been building up rapidly during the year. On 
stained quality, the next lower quality to good stained, 
stocks have increased from 370,000 Ib. January 1, 
to 1,160,000 Ib. August 1. 


Redrafting Of War Contracts. Many more war 
contractors will be asked to convert their cost-plus- 
a-fixed-fee contracts to employer-incentive and fixed 
price types under a general policy being put into effect 
gradually by the major procurement agencies. The 
first public accounting of the contract conversion oper- 
ation was recently made by the Office of War Infor- 
mation in a summary of reports made to War Mobiliza- 
tion Director James F. Byrnes by the War and Navy 
departments, the Maritime Commission and the War 
Shipping Administration. Through this conversion 
program definite progress is being made towards (1) 
reducing the cost of war materials; (2) eliminating 
conditions which have caused some contractors to 
hoard labor and (3) eliminating waste of manpower 
and money. 


Postwar Employment. The Research Committee of 
the Committee for Economic Development has just 
issued “Postwar Employment and the Settlement of 
Terminated War Contracts’ a report based on studies 
covering these and related problems. The report views 
the settlement of terminated war contracts as one of 
the most vital postwar problems to be solved before this 
country can achieve prosperous peacetime conditions. 
It recommends creation by Congress of a Contract Set- 
tlement Board, decentralization administration of con- 
tract settlement procedure, prompt recourse to the 
courts in case of dispute, mandatory loans to contrac- 
tors and sub-contractors, etc. Copies of the report 
may be secured from Committee for Economic De- 
velopment at 285 Madison Avenue, New York 17, 
N. Y., where the national headquarters moved on 
November 1 from Washington, D. C. 


Solders. General Preference Order M-43, as amended, 
relaxes restrictions on the tin.content of solders where 
it has been found that higher tin content is neces- 
sary. Previously this higher content could be used only 
upon the granting of appeal. But under the amended 
order specific provisions permit higher tin content, 
in some cases above 21 per cent, for certain solders, 
thus reducing paper work. Careful survey has shown 
that the higher tin content solders permitted will 
actually result in a saving of tin. The amended order 
also permits the reworking of block tin pipe. 





Small Manufacturers Take Note. A number of 
essential civilian products must be produced in the next 
year in order to provide the civilian population with 
items necessary to health, safety and general welfare. 
About 700 items are being programmed for produc- 
tion in 1944. It is contemplated that these items must 
be manufactured in part by small manufacturers with 
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ACCURATE 
WAY 


There is only one way to take «@ measurement . . - 

and that is the accurate way. ‘In military, industrial, public service 

and home front applications, DeJur precision meters have proven 
Insure a Better themselves to be trustworthy instruments of measurement and con- 
Postwar World 

trol. Illustrated is an example of the many types of DeJur meters 


by Buying More 
War Bonds Today . » » Specifications for individual requirements are invited. 


<x  PeJurAmsco Corporation 


duction and Quality of Material SHELTON, CONNECTICUT 


NEW YORK PLANT: 99 Hudson Street, New York City - ® CANADIAN SALES OFFICE: $60 King Street West, Toronto 
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open capacity which have manufactured these items in 
the past. It is possible that the district office of the 
Smaller War Plants Corporation has already com 


ACCENT ON 
PRECISION 


It’s difficult to illustrate PRE- 





| municated with you concerning your possible participa 
| tion in this program. If it has not and you are a 
|manufacturer of civilian items which you believe may 
| be included among the essential civilian items referred 
|to above, contact your nearest SWPC office after 
| making a definite appointment. Since it is anticipated 
| that a large number of manufacturers will take im 
|mediate advantage of this information and as certain 
| essential steps must be taken to qualify for participa- 
| tion in this program, it is necessary to take prompt 
| action if you wish to participate. 













CISION using ink on paper 
... but we produce PRECISION 


where it counts — in Plastic 
















and Rubber MOLDS for elec- | Postwar Radio and Television. Representatives of 
| the radio industry met with those of the Government 
}on November 17 to lay the cornerstone for postwar 
| radio and television. The industry’s radio technical 
| planning board, headed by R. G. Baker, vice president 
|of General Electric, had been invited to confer with 
| representatives of three Government groups on radio 
problems. Government representatives include mem- 
| bers of the Board of War Communications, the Inter- 


trical manufacturers. 


Blanking and Lamination Dies, 
Special Tools, and 33 diversified 
types of Gages, too! 



















Peace-time engineers of soft-rubber connectors, 
sold exclusively through U. S$. RUBBER COMPANY 


146 MIDDLE STREET * PAWTUCKET, R. I. 














REG. U.S. PAT. OFF. 







glow remains constant, noth- 
ing happens and the fuses 
pass through. However, 
should a fuse with a light 
powder charge pass over the 


. accurately check the 

proper amount of powder 
in hand grenade fuses, thus 
to preclude premature explo- 
sions, this automatic x-ray 





OFHC is a versatile copper. 







It is an essential part of electronic devices. 





In that capacity it is accompanying our 
armed forces everywhere. 



















Its unique qualities however do not 
restrict its use to special applications. 





OFHC is a universal copper. 


ae aR) 


A a) 







































166... ELECTRICAL MANUFACTURING, December 1943 








machine has been developed 
by General Electric en- 
gineers. Production rate, in 
automatic checking, 4000 an 
hr. Fuses are set upright on 
a movable belt. This passes 
through the machine, allow- 
ing the perpendicular beam 
of a 100,000 volt x-ray to 
penetrate each fuse and cast 
its glow on a fluorescent 
screen, above which is a 
phototube or “electric eye.” 
So long as the fluorescent 


x-ray beam, the phototube 
detects the change in the 
fluorescent flow, automati- 
cally rings a bell, flashes a 
red light, places a dab of 
red paint on the top of the 
fuse and records the “dud” 
graphically on a meter chart. 
When fuses arrive they are 
packed in wooden boxes, 
each containing 200. In three 
minutes they have been un- 
packed, x-rayed and are back 
in the boxes for shipment. 
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wiring service is now extended to a// industry for 
wartime production or post-war planning. 
Today we offer our complete facilities and 
experience to everyone requiring special 
Cable Assemblies, Wiring Harnesses or 
Flexible Leads for power or lighting. 
Illustrated at the right is an example 
of the type of work we are doing 
for prime and sub-contractors 
engaged in war production. 


Keeping pace with war needs of today and with indus- 
trial progress for tomorrow, Whitaker has complete 
facilities for producing Wiring Harnesses, Bonding 
Jumpers, Cable Assemblies, and Flexible Leads. 

We cordially invite you to advise us of your needs. 
Send us a wiring diagram or blueprint of the assembly 
required, and our engineers will give the problem 
immediate attention. 


Years ago we recognized that speed with quality is 
essential to getting the job done. Investigate and you 
will find that Whitaker can help your production by 


taking over your wiring problems. 


WHITAKER BATTERY SUPPLY COMPANY 
Kansas City, Mo. « St. Joseph, Mo. ¢ Philadelphia ¢ Oakland 


WHITAKER 


Cables, Wiring Harnesses and Assemblies for Automotive, Aircraft, Marine and Radio Equipment 
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EL WICKING 


...THE EASY SOLUTION TO 
DIFFICULT LUBRICATION PROBLEMS 


Where friction points are least accessible, danger is 
greatest. The easy, proven solution is FELT wicking. 
Nothing but FELT will hold oil ready to bleed at the 
friction point. Up or down, over a long distance or 
short, FELT keepsthe lubricant on tap...always ready. 

Wicks are made of neutralized FELT in a wide 
range of densities, and are available in thicknesses as 
small as 3/32” diameter. Write for samples. 


PLEASE ADDRESS DESK Q 


American Felt 
Company 


TRADE MARK 
General Offices: GLENVILLE, CONN. 


New York Boston Chicago Detroit 
Los Angeles 


Philadelphia Cleveland 
San Francisco Dallas St. Louis 








Permometal is a costly platinum metals alloy, developed and produced 
in Permo’s own metallurgical laboratory. Because Permometal is highly 
wear-resistant, PERMOPIVOTS give precision instruments longer life and 
greater accuracy. Instrument maintenance is reduced to the minimum. 
PERMOPIVOTS canr ot rust or corrode. The satin-smooth tip is non-abra- 
sive ... eliminates ubrading particles of wear. The extremely low co-ef- 
ficient of friction with PERMOPIVOTS makes it possible to eliminate oil. 


+ 
_———  |\ warre resay ron : ~ 
4 \\ Your corr or Me, - 4 


Tes inronma- 
Tive soonier 


PERMO, Incorporated 


MANUFACTURING METALLURGISTS 
6415 Revensweood Avenue at ay 
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departmental Radio Advisory Committee and the Fed- 
eral Communications Commission. FCC Chairman 
James L. Fly in announcing the meeting said that this 
group of about 40 men would study methods of adapt- 
ing radio, grown prodigiously since the beginning of 
the war, to peacetime needs. Mr. Fly remarked that 
decisions on frequency allocations alone will be a 
struggle and he predicted the utilization of a far larger 
radio spectrum. The 1000 ke. standard radio band, 
he thought to be only a minute portion of that spectrum. 
Mr. Fly further predicted the development of tele- 
vision networks throughout the country, and eventual- 
ly throughout the world, by the use of radio relay. 


Radio Receiving Tubes. Plans whereby the present 
and future output of non-military radio receiving tubes 
would be made available from manufacturers to dis- 
tributors on an equitable basis and thus receive wider 
distribution among owners of household radio sets for 
maintenance and repair were discussed by the Elec- 
tronics Distributors Industry Advisory Committee 
meeting in Washington recently. Under a plan pro- 
posed by Frank H. McIntosh, chief of the Domestic 
and Foreign Radio Branch of the Radio and Radar 
Division, WPB, each of the half dozen manufacturers 
first would offer for sale to the other manufacturers a 
certain minimum percentage of each type of tube he 
manufactures, in order that all manufacturers would 
have a supply of all types of tubes. The manufacturers 
then would offer to the electronics distributors with 
whom they deal a supply of tubes based on a per- 
centage of the amount of tubes by type which the dis- 
tributors purchased in 1941. In this way, the dis- 
tributors would have a more balanced stock with which 
to supply their dealers who attempt to keep the pub- 
lic’s radio sets functioning. The plan would not neces- 
sarily bring about any additional supply of radio tubes 
for civilians but would result in a more balanced dis- 
tribution. Although supplies of receiving tubes for 
household sets are still short of demand because of 
military needs, the program seeks to correct this. 


Salvage Manual For Industry. The first compre- 
hensive practical manual on industrial salvage ever 
prepared has just been published by the Technical 
Service Section, Industrial Salvage Branch, Salvage 
Division, War Production Board and is now being 
distributed to industry. The manual is available 
through E. F. Mulligan, Salvage Division, War Pro- 
duction Board, 1100 H Street, N. W., Washington, 
D. C. or the Superintendent of Documents at Wash- 
ington, D. C. The book contains 245 pages of sys- 
tematically organized and classified information and 
data, most of it a “how-to-do-it” nature, on industrial 
salvage practice in all its ramifications. Material is 
presented in 26 chapters, grouped into 6 major sec- 
tions. There are two chapters on organizing and plan- 
ning the salvage department; three on the admini- 
strative factors; twelve on methods of handling (find- 
ing, identifying, segregating, collecting, reclaiming, 
storing, selling, etc.) metal scrap; three on non-metallic 
waste; seven case histories demonstrating exemplary 
practice; a 17 page compilation of practical hints for 
handling specific waste materials; and a nine page 
index. 
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Whar a beating 
these beavings would take! 


HIS is what you may not see when an armature—or any 

other high speed part—is snugly mounted on its bearings. 
But you may be sure that the “whip” or “throw” caused by un- 
balance will deliver a blow at every revolution. And the higher 
the R.P.M., the harder the blow. 

Call it “vibration” if you wish. But remember that vibration 
means punishment for any high speed assembly . . . punish- 
ment that strains, wears, and shortens the life of vital parts. 

To eliminate this unbalance and vibration is the job which 
Gisholt Dynetric Balancing Machines accomplish more quick- 
ly, more easily, and more accurately than ever before. If your 


product can be improved by it, write for full information. 


GISHOLT MACHINE COMPANY 


1119 East Washington Street - Madison, Wisconsin 


Look Ahead... Keep Ahead... 
With Gisholt Improvements 


DYNETRIC BALANCING first enables 
you to /ocate the point of unbalance; then 
measure it for accurate correction. Elec- 
tronic tubes amplify unbalance vibrations 
as much as 1,600,000 times. 





TURRET LATHES * AUTOMATIC LATHES + BALANCING MACHINES + SPECIAL MACHINES 


TOTALIZER 
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INDUSTRIAL TIMER CORPORATION 


OR an exact record of machine hours the Industrial Time 
Totalizer provides distinct advantages over written or 
personal checks. This visible Totalizer will give a record up to 
10,000 hours. On equipment of pre-determined life expectancy 
the Totalizer, by showing the hours in use, visibly signals when 
replacement ought to be made. Whether your product is now made 
for the war effort or to compete in postwar markets the application 
of Industrial Time Totalizers is worth your immediate attention. 
SOME TYPICAL APPLICATIONS 
Oil Burners Welding Machines 
Punch Presses Vacuum Tube Devices 


Refrigerators and many other types 
Radio Transmitters of machines 


Conveyors 

Diesel Generators 
Drill Presses 
Molding Machines 


INDUSTRIAL TIMER CORPORATION 


INOusTATAL 
(( UMERZ. 
bg 


110 EDISON PLACE | NEWARK, NEW JERSEY 


SHagie Words foz 
SHlagie Relays 


“Cousult . 
Ruanan” 


According to what they* tell us, 
we've got more on the ball than 
most manufacturers of relays. 
More in the way of up-to-date 
plant capacity. More in experi- 
ence. More in sheer ability. 
More in buyers’ confidence. 
Perhaps that’s why, today more 
than ever before,“CONSULT 
KURMAN” is the buy-word 
for any user of relays. Maybe 
we can’t come through with 
deliveries on what you need, 
when you want it, because of 
our war work. But, we can 
think, plan and work on your 
relay problems. 


*(Names upon request). 


ELECTRIC 


KURINA CO. 


30-30 NORTHERN Bivo. Lonc Istano City, 


Le 
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MOTOR PARTS 


(Continued from p. 99) 


rated for continuous duty. Such equipment can be pow- 
ered by the types of motor parts listed and described in 
the following paragraphs. These are: 
Single phase : 
Repulsion start, induction run. 
Capacitor start, induction run. 
Split phase start. 
Polyphase. 


A convenient physical construction for motor parts 
is illustrated in Fig. 6A. The field assembly is welded 
into a rolled steel shell, which can usually be supplied 
in a number of different lengths. That is, the shell may 


Table 1 
SERIES WOUND MOTOR PARTS 


Max. a 
Watts XM Weights 
Output | Lb. 
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125 | 90 
140 | 100 
165 110 
230 | | 125 
100 | 70 
120 | 85 
140 | 95 
180 | | 120 
250 150 
285 175 
320 200 
190 130 
275 170 
350 200 
450 250 
550 300 
650 400 
330 
450 
550 
675 
800 
1000 
1100 
1250 
1400 
1100 
1400 
1600 
2200 
950 
1250 
1100 
1400 
1600 
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7000 
6500 
6500 
7500 
7000 
7500 
6000 
6000 
5500 
5500 
4100 
4100 
4500 
4500 
4500 
4000 
4500 
4500 
5000 
4500 
4500 
4000 
4500 
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7500 
7000 
8500 
8200 
8500 


7500 2% | 
2200 | 4500 | 1100 | 7000 34 
2500 | 4500 | 1250 | 7000 4% 
1360 2100 | 750 | 3600 4 | 2% : 


Dimensions (In Inches) 
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The experience of producers of hundreds of 
electrical and electronic devices can be summed 
up quickly: “On parts from phenol fibre and 
vulcanized fibre, Precision Fabricators meet 
specified tolerances, and meet specified delivery 
dates.” 


Precision Fabricators, Inc., solicits the oppor- 

tunity of looking over your blueprints. We 

think we can save you money and save you 
time on vulcanized fibre, phenol fibre and 
| Weighes glass-bonded mica parts cut, milled, drilled, 
| Lb. ae threaded, grooved, turned, surfaced, polished 
| or engraved. 
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SPECIFICATION FABRICATORS OF MYCALEX * PHENOL FIBRE *® 


VULCANIZED FIBRE * RUBBER * ASBESTOS AND OTHER MATERIALS 
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TRS 
INSULATION RESISTANCE 
AHA 


Acme 
Varnished 
Cambrics 


BECAUSE of their added dielectric, insulation resistance and physical 
strength, Acme Varnished Cambrics have that factor of safety which 
must be present in a dependable insulation. They are made of selected 
cotton treated under accurate thermal control with purest vegetable 
oil varnishes of special Acme, time-tested formula. Maximum tensile 
and tearing strength, extreme toughness and uniform thickness are 


outstanding qualities. 


In rolls or tapes, black or yellow, all finishes. Samples on request. 


Aeme f Wire 


THE ACME WIRE CO. 
NEW HAVEN, CONN. PRODUCTS 


VARNISHED INSULATIONS—MAGNET WIRE—COILS 





If priorities deny you the 
advantages of McGill Pre- 






cision Bearings today, re- 


member, post-war tomorrow 


is coming. Experienced C 
McGill engineers are ready 
to assist you now in improv- ° 
co 


ing your future bearing : 

a cn. teen ete MANUFACTURING INC. 
applications .This service is 5 ae 
Bearing Division 
1050 North Lafayette Street 
Valparaiso, Indiana 


yours for the asking. There 


is no priority on ideas. 


ELECTRICAL 





MANUFACTURING, December 





1943 






extend just a fraction of an in. beyond the sides of the 
laminations, or it may overhang the windings to a con- 
siderable extent. The possibilities of this flexible ar- 
rangement are of value to the product designer, since the 
motor parts can then be apparently “buried” in the ma- 
chine through using a short shell, or mounted on a 
comparatively flat surface or shallow head, by the use of 
a long shell. 

In some instances motor parts such as those pre- 
viously listed, as well as dc. and capacitor types, can be 
obtained in shells of identical diameters and lengths 
With the exception of the dc. ratings, the field and shell 
construction of all types are similar in appearance to 
those illustrated. 

Rotor construction differs according to the motor 
type. The repulsion-start induction-run parts, natur- 
ally require a wound rotor with commutator and short 
circuiting mechanism, which short circuits the commu- 
tator bars by centrifugal action at about two-thirds of 
final speed. Brushes must be used with this type and 
the designer of a device incorporating such parts must 
provide means for brush mounting. Cartridge holders 
mount in the head; while ring or plate type holders 
may be mounted by studs extending from the field or 
from the head. 

Because of the necessity of building the wound arma- 
ture and commutator as a complete assembly, such parts 





HP OUTPUT PER POUND 














Rated hp. per lb. with polyphase parts can be greatly 
improved by size and speed. 













are usually built for the product manufacturer on a 
sleeye, which is slipped over the shaft, or on the com- 
plete shaft, built to user’s specifications. 

3oth the split phase and capacitor start parts require 
a centrifugal switch, shaft mounted, and actuating a con 
tactor for opening the start-winding circuit at about 
two-thirds of final speed. Means for mounting such a 
switch must be provided on the product. Neither 
polyphase nor permanently split capacitor motor parts 
require the centrifugal mechanism nor contactor. 
The three single phase types for which parts are 
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at stands up in severe ambient temperatures 
d_ short 
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irds of This specialized motor, developed for vitally important war- 
ype and 
ts must 
allie continuous duty. It is quality-built by the Oster organization, 
holders 
field or 


time applications, operates satisfactorily in a 90° ambient, for 
y 


which for 15 years has been building fractional horsepower 


motors for use exclusively as original equipment on Oster 
1 arma ne ~ | | | motor-driven appliances. Ball-bearing equipped; built in an 
am parts | ; a aluminum die-cast housing; 6, 12, 24, or 115 volts DC, 115 
volts AC ... You can depend on Oster motors to live up to 
the world-wide reputation of pre-war Oster appliances, and to 
deliver results that add to your own reputation for selecting 
sources wisely. Let us help you fit this or other Oster motors 


to your requirements. M-13 


John Oster Mfg. Co. 


Department E-13 _ Racine, Wisconsin 
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@ Better contact and higher operating speed is 
assured with the patented rolling spring ACRO 
SNAP SWITCH. When we say BETTER CONTACT 
we definitely mean BETTER CONTACT with the 
same operating pressure. This minimizes contact 
burning and greatly lengthens switch life. Many 
types of ACRO SNAP-ACTION SWITCHES are 
used in aircraft and other vital war equipment where 
unfailing performance is essential. If you have not 
yet handled and studied the ACRO rolling spring 
SNAP ACTION SWITCH an experience is awaiting 
you. 

For fast action on samples, kindly explain 

nature of application you contemplate. 


ACRO ELECTRIC COMPANY 


1317 Superior Ave. 


PA Pin Actuator 5-L Ribbed Leaf 


Open Blade Switch 


1-0 Overtravel Plunger 
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Cleveland 14, Ohio | 








tabulated here by ratings and size, present some inter- 
esting comparisons of value in considering applications, 
Selection of part types is most frequently concerned 
with the availability of polyphase or single phase power, 
If limited to single phase, the type is naturally fixed 
by performance characteristics of which the most im- 
portant is starting and accelerating torque. While the 
performance of these various types of parts follows the 
performance to be expected of similar motors, a brief 
outline of the outstanding characteristics might be of 
value and potential helpfulness. 

For high starting torque with low starting current, 
the repulsion start principle is by far the most effective. 
Starting torques are at least 350 to 300 per cent of full 
load torque with many ratings going as high as 500 per 
cent in some instances, 

Capacitor start motor parts offer starting torques 
only slightly lower than repulsion start types. The 
values vary from 350 per cent of full load torque in the 
smaller ratings to 275 per cent on the larger parts. 
Slight reductions occur on the slower speed designs. 

The starting torque per amp. of starting current is 
not so high on split phase motors. As a result, in order 
to keep the locked rotor current to reasonable limits, 
the starting torque is usually not more than 200 per 


Table 2 
POLY PHASE INDUCTION MOTOR PARTS 


60 AND 180 CYCLE 21% TO 43¢ IN. DIAM. 


Dimensions 





Ratings | 
60 Cycle 
Max. \Norm. Max. INorm 


: ; Share ,_.. |Norm. | 
Watt | Watt Watt | Watt | 
O. ‘ -M.| O. O. on 


180 Cycle 





170 | 110 | | 
215 | 140 | 124 

260 | 170 124 | 
300 | 200 124 | 





| 
3250 | 2.875 | 
3250 | 2.875 || 
3250 | 2.875 
3250 | 2.875 
3250 | 2.875 


325 | 225 
550 | 375 
725 | 500 
975 | 675 
1500 | 1000 





825 | 575 
1200 | 800 
1600 | 1080 
1950 | 1300 
2300 | 1550 


3250 | 3.1875 
3250 | 3.1875 | 
3250 | 3.1875 
3250 | 3.1875 
3250 | 3.1875 


3250 
3250 
3300 
3325 
3325 
3375 
3375 
3375 





825 550 
1625 | 1050 
2500 | 1600 
3125 | 2000 
3400 | 2250 | 


3.6875 
3.6875 
3.6875 
3.6875 
3.6875 














3900 
5350 
6550 | 


2600 
3600 | 
4400 | 





4.375 
4.375 
4.375 
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TRIPLETT 
MODEL 645 PORTABLE 


The hinged cover provides protection to 
instrument glass during carrying. Espe- 
cially important when carried with other 
equipment. Opens flush and provides a 
smooth case open or closed. 

The molded mechanical shield excludes 
dust, and allows replacement of plug-in 
thermocouples or rectifiers without ex- 
posing sensitive mechanism of instru- 
ment. Also, it protects the movement 
from possible damage when the case 
is open. 

The Plug-in feature permits pre-cali- 
bration of thermocouples or rectifiers. 
Plug-in units are interchangeable. No 
recalibration of the instrument is re- 
quired. In case of burn-out of a thermo- 
couple or a rectifier a new one may be 
secured and replacement effected without 
returning instrument to factory. 

For additional engineering information 
on Model 645 and other instruments of the 
same case style write for 645 data sheet. 


* 
BUY WAR BONDS AND STAMPS 


There will be many new uses for Triplett 
Instruments when industry turns again to 
peace. And new Triplett Instruments will 
meet the needs then developed by a more 
comprehensive application of Electronics. 
But one old Triplett principle will be even 
more valuable: Precision, durability, fair 
prices — qualities practical men respect. 


THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
BLUFFTON + OHIO 


LUG-IN 
FueRMOCOUPLE 


on RECTIFIER 
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In Physics, the definition of the word 
balance, in brief, is: “to be in equipoise.” And 
in the EICOR lexicon, that versatile word 
has a similar meaning. It designates one 
of the most important operations in the 


building of fine motors and dynamotors. 


Precision balancing is a “must” 
at EICOR. Every armature is tested on 
equipment that is accurate far beyond 

the perception of human hands or eyes; 
adjustments are then made in accordance 
with these test readings, to the preciseness 
of the weight of a human hair. But such 


accuracy pays, for it is a vital factor in pro- 


rotary units bearing 
our name... units 
which today serve the 
Armed Forces, and to- 


morrow will best serve 
your peacetime needs. 





leone) 21 tom 1501 W. Congress St., Chicago, U.S.A. 


DYNAMOTORS * D. C. MOTORS * POWER PLANTS + CONVERTERS 
Export: Ad Auriema, 89 Broad St., New York, U.S. A. Cable: Auriema, New York 








ducing the quiet, long-lived ; ‘e 
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cent of full load torque on ratings of 4% or % hp. In- 
creased torques are possible on the lower ratings, taper- 
ing off for slower speed designs. 

Polyphase motor parts display comparatively high 
starting torque, in the order of 350 to 300 per cent of 
full load torque, with reductions to 300 to 250 per cent 
for slower speed designs. 

As the load demand increases on any of these induc- 
tion motors the developed torque continues to increase 
until a maximum or pull-out point is reached. This 
maximum torque may be as high as 300 per cent for 
2 pole, 250 per cent for 4 pole and 200 per cent for 6 
pole speeds. It is slightly higher for polyphase me- 
chime types. 

Examination of the dimensions of the single phase 
parts listed in the tables, indicates that for a given 
horsepower and speed, all types can be supplied in 
shells of identical dimensions and with the same lengths 
of core. In some cases the polyphase parts are slightly 
shorter than the single phase types and hence show less 
bulk and weight per hp. 

An interesting comparison showing the effect of in- 
creased hp. and speed is shown in Fig. 8. This applies 
to polyphase parts. Repulsion start parts display con- 
sklerably less output per Ib., due to the added weight 
of the commutator and winding, while split phase and 
capacitor start parts are only slightly less effective in 
their weight ratio, to the polyphase types. Note that 










Table 3 
REPULSION START INDUCTION 
RUN PARTS 


























Approx.| | | Rotor 

HP. |R'PM.| Form | By | BM xp | XE | xF | BH amd 
Yo | 3450 | B | 3% | 25%] 1%] — | 18 | 4G | .750 
Mo | 3450 B | 334 | 25% | Ye] — | 18 | 43% | -750 
\% 3450 B 3461 3% | 1s | — | 2 5% | .750 
¥e | 3450 B 334 | 356) ls | — |2 | Se | 750 
ye | 1725 Cc 444 | 35g | 145] — |2° | 6% | .875] 
Ye} 3450 B 4414 |1ly| — |2~ | 5% | ‘750 
ye | 1725 Cc 434 | 34% 1145 | — 12 | 63 | .875 
4 | 3450 C | 44 | 3%) 1] — | 2° | 63 | .875] 
14 1725 ae 5% 14%/145/ — | 2 63% | .875| 
ly 3450 C 5% 1 4%/144) — |2 63% | .875| 
¥% | 1725 | A 5% 144| —| ve | 18 | 736 | -875| 
3%, | 3450 A 5% 4% | —| & | 14) | 73% | .875| 
34 1725 A | 554| 44/18 | 8% | 18 | 8% }1 .062 | 
A 16 bel —| & | 1B | 26 875 | 

/A |6%15%1181 48 | 148 | 8% [1.062 | 
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per cent 

3 induc- 

ae A. producers of over a million and a half beryl- 
. HS 

cent for lium copper coil and flat springs a week, we at In- 

ent for 6 

ase ma- strument Specialties are in an ideal spot to see how 


— many “average” spring orders are filled before one 
lé phase oi 


a given 
yplied in 
e lengths 
e slightly 
show less 


“fancy” spring job comes through. We are also in 
the ideal spot to see how readily many springs which 
function under “average” conditions may 
ae be improved in their operating character- 
ect Of 1n- 
is applies 
play con- 
-d weight 
hase and 
fective in 
Note that 


istics by “Micro-Processing” — an exclu- 
, 

sive I-S process. 

There is no “mumbo-jumbo” about 

micro-processing. We obtain closer toler- 


ances, higher tensile strength, consistent 


IN 


uniformity, higher electrical properties, 
and minimum drift, with step-by-step 
precision control which begins with the 
wire or strip itself. So, we produce aver- 
age springs by the same method that we 


use for fancy springs — and you benefit 





because micro-processing makes the most 


There is no premium on micro-processed beryllium copper brush of the inherent qualities of beryllium 
springs which increase brush life 25% or more, because that is the : 
only way we know how to make them. And, in the bargain, our copper, regardless of your service re- 


production methods and material in stock assure quick delivery. 
quirements. 


The best way to prove the value of micro-processing 





is for us to show you performance on your own 
























tilatien 

BH Pi springs. Our sample department is set up for quick 
‘ay | .750| action. Send us springs, drawings or working speci- 
4% | .750| ‘ . . pi 

5% | .750| fications. Micro-processing does make a significant 
Si— | --750 | 

4, | al difference — even on average springs. 

6 | -/ Pi 

| 63% | .875| 

63% | .875 
| 6% | 875 io INSTRUMENT SPECIALTIES CO., INC. 
| 73¢ | .875 A limited quantity of the Bibli- DEPT. L, LITTLE FALLS, NEW JERSEY 
| 734 | .875 ography of Beryllium Copper” is atin is 

8144 |1.062| available. A note on your com- 

| 73% | .875| pany letterhead will bring your 

| 84% {1.062 | copy by return mail. ait _— 
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243) e ae ee AND PEACE . . . BACK IT UP WITH WAR BONDS 


Gauge As Thin As .001_ _— Exceptionally Long Coils 
All Carbon and Alloy Grades All Standard Finishes 


Extremely Close Tolerances | Widths Up To 24 Inches 


y Pa 


‘a l i 
71 Tate at 00) 





NAGE O ee Ce  D 


THE COLD METAL PRODUCTS CO. 


Ce mee MU eet eM rll eee 


GIVES MAXIMUM PRODUCTION PER TON 
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these curves are plotted in terms of rated hp. outpu 
rather than maximum outputs. While these parts (fo 
3450 rpm.) show hp. output per Ib. of from 0.00127 t 


0.0042, it is interesting to note that similar parts of 


from 10 to 30 hp. normally run about 0.08 to 0.12. 


Hp. output per cubic in. of parts volume, when plotted 


for polyphase parts, show curves very similar to thos« 


of Fig. 8. In other words, the effective ratio increases 
sharply with output and speed, following the same 
pattern as the weight ratio. Values run from about 


Table 4 
SPLIT PHASE OR CONDENSER 
START PARTS 


“Continuous Ratings 40 deg. C. Rise with Normal Ventilation 


Approx. . Rotor 
H.P. RDM. Type ; XJ BH Bore 
| | 





~ 


3450 KS 
1725 KS 
1140 KS 


om 
~ 


seach 





3450 | KS 
1725 KS 
1140 KS 


_ 


ww Ww 





3450 | KS or KL 
1725 | KS or KL 
1140 | KSor KL 

3450 | KSor KL 
1725 KS or KL 
1140 | KSor KL 


Gofeo Go) Gof Colm Cole 
RIN DI woknnokag 


Wee 
Q0\.00. co. 








ORONO 











3450 | KS or KL 
1725 | KSor KL 
1140 | KSor KL 


AX 


3450 | KS or KL 
1725 KS or KL 
1140 KL 











3450 | KL 
1725 | KL 
1140 | KL 
3450 | KL 
1725 KL 


Shake 























3450 KL 
1725 KL 


Type KS is split phase; Type KL is condenser start. 
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FROM WARTIME LESSONS IN PULP MOLDING... 
A MOLDED PLASTIC THEATRE LOGE CHAIR 


Until very recently it bordered on Sunday 





chair which will combine the strength of lami- 
supplement sensationalism to talk about mold- nated plastics with the excellent finish, com- 
ing plastics into forms as large and intricate plexity of form and production economy of 


as the comfortable, spring-base theatre loge conventionally molded plastics. 






chair which the well-known furniture designer Complete experimental pulp molding equip- 
Leo Jiranek has suggested here. But war-stimu- ment has been installed in Monsanto’s plastics 
lated research on the problems of forming laboratories, and the many problems involved 
plastics-impregnated paper pulp... plus expe- in this new and highly promising technique 
rience with fluid pressure molding of plastics- are being thoroughly explored in cooperation 
New York Designer Leo Jiranek, born in Grand bonded plywood ... have opened up vast and with leading pulp molders. 
Rapids, has speciolized in furniture and home iiaeichid a sibilities Skeaches bel A 1 ‘ . 
furnishings ever since receiving his engineering exciting new possibilities. Sketches below illustrate details of how 
degree from Princeton in 1922. As consultant to Tomorrow it may well be possible to pro- this technique might be applied to a problem 
some of the country’sleading manufacturers he has ’ : ; , ; : : 
worked with many materials, including plastics. duce strong, durable articles like Mr. Jiranek’s like Mr. Jiranek’s chair 














Upholstery might be Mon. 
sonto’s water-proof, wosh- 
able Safiex.* 

















Plastic in form of resin is 
odded to a mixture of poper 
pulp and woter ina beater 
of type used in poper mills. 






Body might be pulp impreg- 
nated with either Resinox* 
or melamine resins. 













Pulp is then pumped to felting 
tonk in which a die made of 
wire screening is suspended. 


Gg 


When oir is evacuated from 
die, vacuum attracts pulp 
particles, producing preform 
cpproximate shape of chair. 


Af 


Preform is dried, moy then 
be molded by rubber bag 
method to give it final finish. 






Ash tray in arm could be 
conventionally molded from 
Resinox.* 






Aisle light could be molded 
from Lustron*, Resinox* or 
Fibestos.* 










Ingenious feature of Jiranek 
chair is spring base. This, of 
course, would be metal, 


FOR FACTS ON POSTWAR PLASTICS... 


For more facts on pulp molding— and on many other 





*The Broad and Versatile 
Family of Monsanto Plastics 
(Trade names designate Monsanto’s exclusive 
formulations of these basic plastics materials) 
LUSTRON (polystyrene) 
SAFLEX (vinyl acetal) 
NITRON (cellulose nitrate) 
FIBESTOS (cellulose acetate) 
OPALON (cast phenolic resin) 
RESINOX (phenolic compounds) 
Sheets « Rods « Tubes « Molding 
Compounds « Castings * Vuepak 
Rigid Transparent Packaging 
Materials 






















new developments likely to affect the shape of things to 


MONSANTO. 
PLASTICS 


SERVING INDUSTRY... WHICH SERVES MANKIND 


come—see the 24-page booklet, ‘““The Family of Monsanto 


Plastics,” prepared especially for product designers. Also 

















included are charts, graphs, photographs and information 
on the complete line of Monsanto plastics, one of the 


widest and most versatile groups of plastics offered by any 

















one manufacturer. Simply write: MONSANTO CHEMICAI 


Company, Plastics Division, Springfield, Massachusetts. 
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JONES BARRIER STRIPS 


Solve Most Terminal Problems 






















































A compact, 
sturdy ter- 
minal strip 
with Bake- 
lite Barriers 
that provide 
maximum 
metal to 
metal spacing and prevent direct shorts from 
frayed wires at terminals. 


6 SIZES 

Cover every requirement. From 34” wide and 
13/32” high with 5-40 screws, to 21” wide and 
114” high with 14,"-28 screws. Jones Barrier 
Strips will simplify as well as improve the 
electrical connections of your products. 
Three lines of Jones Multi-Circuit Plugs and 
Sockets fulfill every connecting requirement. 
Hundreds of standard terminals. 

Write today for catalog listing complete line 
of Jones Electrical Connecting Devices. 


HOWARD B. JONES 


2460 WEST GEORGE ST. CHICAGO 18, ILL. 

















JOSEPH STOKES RUBBER COMPANY 
Established 1897 


CUSTOM MOLDERS—ALL FORMS OF HARD RUBBER AND PLASTICS 
TRENTON, WN. J. Canadian Plant, WELLAND, ONT. 
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0.00125 to 0.00425 hp. per cu. in. The influence of 
motor type is very marked in considering the space re- 
quired. For the same horsepower and speeds, split- 
phase and capacitor-start parts require about 10 per cent 
more volume than similar polyphase parts, while re- 
pulsion start types are about 30 per cent higher, due 
to the increased length of armature. 


VENTILATION OF THE WINDINGS 


ROPER ventilation of windings is a special prob- 

lem of great importance when using motor parts. In 
the manufacture of complete motors the problem is 
entirely in the hands of the manufacturer. ‘A satisfac- 
tory solution involves the correct use of rotor fans, 
possibly supplemented by a main fan, with special at- 
tention given to ventilating paths and openings. 

In applying motor parts the problem is transferred to 
the product designer. The parts manufacturer is re- 
sponsible only to the extent that he furnishes designs 
of “normal” efficiency; that is, if the design has an 
efficiency which is typical for the given horsepower and 
speed, the heat to be dissipated will also be normal. 
The product designer is expected to provide for dis- 
sipating this heat, although the motor manufacturer is 
usually able to advise satisfactory methods. 

Fundamentals of the problem reduce to providing 
enough external area to enable as much heat as possible 
to be dissipated from external surfaces and providing 


Table 5 
POLYPHASE INDUCTION MOTOR PARTS 


Continuous Rating 40 deg. C. Rise with Normal Ventilation 
5% to 814 in. diam. 





HP. [em | BH | By | BM | Ben 











ly 3450 56 3% 3% .6875 | 10.3 
ly 1725 5g | 4% 34 .6875 12.0 
ly 1140 | 63% 4h 2156 .6875 13.0 
V6 3450 5% 414 3\% .6875 12.0 
4 1725 63% 44 256 .6875 13.0 
ly 1140 63% 4, | 3% .6875 14.8 
YY 3450 51% 44 35% 6875 13.9 
4 1725 63% 414 2154 6875 13.0 
4 1140 73% 4% 334 9375 21.4 
le | 3450 63% | 5 36 .6875 17.6 


1725 





34 3450 | 73% 534 | 3% 9375 | 23.7 
34 1725 84 5 334 | 1.0625 | 28.0 

1 3450 | 734 5% 44 9375 | 29.6 
1 | 1725 | 8% 534 434 1.0625 | 36.3 








nce of 
ace re- 
| split- 
er cent 
ile re- 
rT, due 


prob- 
rts. In 
lem is 
atisfac- 
r fans, 
‘ial at- 


rred to 
is re- 
lesigns 
has an 
rer and 
10rmal. 
or dis- 
urer is 


viding 


ossible 
viding 


ARTS 


VERTICAL 


Aa ae ve 
eS bens 


RCA Type 32/-A 


HAT’s why it’s called a D.C. Oscilloscope: because it 
I uses direct coupled amplifiers having a low frequency 
characteristic that holds good all the way down to no 


frequency —in other words, direct current. 


Equipped with 9’ tube—RCA 914 high vacuum type. 

Identical horizontal and vertical amplifiers. 

Direct connection (capacity coupling) may be made to either 
pair of deflecting plates. 

Vacuum tube (non-gaseous) timing axis oscillator operates 
down to 1 cycle per second. Special feature for converting 
normal timing axis to a single sweep circuit for study of 
transient phenomena. 

Ideal for photographic work: combined blanking circuit pro- 
vides increased intensity and illumination only during 
sweep. 


Fitted with push button switches for fast manipulation. 


Here’s an Oscilloscope 
ELEM 
UU Ce a 


C4 


Write for Complete Specifications: AC and DC de- 
flection sensitivity, maximum AC and DC input, 4-step 
attenuator ranges, calibration voltage, direct and capacity 
input, timing axis frequency range and single sweep, 
blanking amplifier frequency range, power supply require- 
ments, mechanical specifications, and tube complement. 
NOTE: Deliveries as scheduled under General Scheduling 
Order M-293 of WPB. Please address inquiries to Test 
and Measuring Equipment Section, Radio Corporation of 
America, Camden, New Jersey. 


RCA TEST AND MEASURING EQUIPMENT 


RCA Victor Division » RADIO CORPORATION OF AMERICA + Camden, WN. J. 
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| enough air through the motor to carry off the heat 
For the former a supplementary requirement is the 
presence of conducting paths of great enough cross 
section so that the heat can flow from core to exterior, 
For the latter the fact must be kept in mind that the 
| mere blowing of air through a motor may not provide 
eT ) 4 <A effective cooling. Direction and location of the 
. _ = Steg paths are most important. 

‘ _— Motor designers are capable of supplying motor parts 
* AT 5A | of great power and torque in surprisingly small pack- 
4 Prevented in Wartime Machining nee | ages. In some cases this ability exceeds the capacity 
c lant Pumps Are Powered By | to adequately cool the parts for safe, continuous, oper- 

00 | 


| ating temperatures. The success of a product built 


EMC “Custom-Built’”’ Flect ric Motors | about motor parts rests heavily on intelligent applica- 


tion of the components. 


alr 





Saving precious cutters and tools, helping maintain precision working standards, 
Coolant Pumps are regular equipment on most M achine tools today. Specially 
designed EMC Fractional H.P. Motors, compact, small power-packages, keep 


—— pumps running steadily, efficiently, on their 24-hour-a-day service | ELECTRODEPOSITED SURFA CES 


ind ing civilian and wartime needs today has some : 
ee ans “EMAC skill knowledge and experience in precision-built (Continued from p. 102) 
Fractional H.P. Electric Motors. Remember this wealth of engineering ability 


when YOU need special small-motor power of cadmium plating. This metal is plated exclusively 
on today's or post-war products. 2 


from cyanide baths to the extent of the availability of 
the metal. The supply of cadmium is limited by the 
output of zinc, with which it occurs and from which it 
ELECTRIC MOTOR CORPORATION | is separated. Cadmium metal offers unique advantages 
en Racine, Wisconsin = |_with respect to resistance to salt water and is there- 
fore frequently specified for marine use. It is doubtful 
hen edh lit stiaata i BW custom-suict” if the supply will ever be sufficiently large to permit 
aS M : ERACTIONAL ‘me mena its use in high-speed plating units, but cadmium seems 
y rr all destined to maintain its present position as a good, 
aa FOR ALL | NDUsTRY corrosion-resistant coating for iron or steel. 








ZINC USED WIDELY 


INC as applied by electroplating offers a number 

of advantages over hot-dip zinc coatings, such as 

freedom from alloying tendencies with steel and hence 

freedom from formation of brittle coatings, and control 

| of deposit thicknesses and uniformity when used for 

strip steel plating. The metal is very widely used because 

| it combines low cost with exceedingly good resistance 

| to corrosion under normal atmospheric exposure. There 

is increasing evidence of interest on the part of steel 

| companies in the continuous zinc plating of strip steel, 

| similar to lead strip plating, and with the advancing 

knowledge of the chemical control of the various baths, 

| together with the mechanics of handling steel strip, it 

| may be anticipated that after the war, zinc will be elec- 

troplated over steel to an increasing extent. Like cop- 

| per, zinc is deposited from both acid and alkali-cyanide 

baths. Developments in acid zinc plating have made 

relatively slower progress toward acceptance because 
the process is difficult to improve. 

Experience has demonstrated that the chloride type 

of bath offers advantages in speed of deposition and 

| deposit quality, although requiring coatings and tank 





<a 


' “@ ' | linings of resistant materials such as rubber. Cyanide 
¢ ao ee a _ e- ae | zinc has received a decided impetus from the war, and 
“ os “7 ee now processes are almost tailor-made to the application, 

ae ; a ; ns depending upon the necessity for good appearance, 
eqaad's - ee fie O/ speed of plating, ductility, or special qualities of the 
| metal. Much has been learned about bath operation 


f : \. . aa 
Phy i Paar i nN veer ER We | or highest efficiency and all-around plating characteris 
of . 


tics, as determined by bath composition and addition 
i eo oe " 


PS 


a 


KPORT DIVISION: 100 VARICK STREET. MEW TORK, N.Y. CARLES: “ARLA BY | agents. A feature of zinc when plated bright from 
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SATURATED SLEEVING*VARNISHED TUBING 


for. mame ice lige! 


“< need for efficient, Pcie 
insulation in machine and equip- 
ment applications is stressed by 
soaring production schedules and 
deliveries. And the myriad of op- 
erating requirements and severe 
conditions make the feat all the 
more remarkable. 

TURBO Varnishing Tubing and Sat- 
urated Sleeving, Extruded Tubing, 
Varnished Glass Tubing, Wire Iden- 


tification Markers, etc., are function- 
ing creditably in every phase of 
industry. Continuous 24 hour runs, 
over-heated equipment, abnormal 
loads, tough humidity and fume 
conditions, etc.—a TURBO product 
will be found performing satisfac- 
torily. 

If you have an electrical insulation 
problem, write today for the Sample 
Board containing specimens of each 
TURBO product. It will be sent 
promptly with a list of standard 
sizes, without obligation. 


WILLIAM BRAND & CO. 


276 FOURTH AVE.,: NEW YORK, 


325 W. HURON ST., CHICAGO, 


VARNISHED GLASS TUBING 


resistant to extremely hign heat 


i 


nn ee 


FLEXIBLE VARNISHED Olt 


EXTRUDED TUBING: 


resistant to sub-zero temperature 


TT tae eee 


MTL Te WELL tate 


@: 7 Tei) 


elit: ats] 


TURBO 


etal, 


LAU) TORT. 


with Arm 
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New stabilized com- 
position element. Ac- 
curate, first and last 


* 








Element is unafected 
by humidity, tempera- 
ture and other climatic 
changes. 


% Series 37 Clarostat controls, with the 
new stabilized element, are to be found 
in many radio, electrical and electronic 
assemblies these days. Their resistance 
values are accurate to begin with. And 
they stay accurate over a long service 
life. That is why Series 37 controls are 
chosen by critical engineers, designers 
and manufacturers. 


* 


Minimized wear; min- 
imized noise; smooth 
rotation. 


* 


*% Write us regarding these and other controls 
and resistors. Catalog on request. Let us 
quote on your needs. 


50 ohms to 5 megohnms. 
Choice of tapers and 
taps and shefts. 


PAL] 


CLAROSTAT MFG. CO., Inc. - 285-7 N. 6th St., Brooklyn, N.Y. 






HUBBARD 9 Lamping. 
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Small Metal Stampings 
—also Springs and Wire 
Forms for every kind of 
mechanical application... 
made in Steel, Brass, 
Bronze, other metals and 
metal alloys... Heat Treated 
where required using Hub- 
bard's New Modern Auto- 
matically Controlled Heat 
Treating Equipment. 
Hubbard has been manv- 
facturing Parts Like These 


for more than 35 Years. 










Send in your specifications, 





prints, or describe the re- 


y 4 sults you want to accomplish. 


SPRINGS - STAMPINGS - WIRE FORMS - WASHERS - COTTERS 
M. D. HUBBARD SPRING CO. 


811 Central Ave., Pontiac, Mich. 
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cyanide baths is its resemblance to chromium, and it is 
sometimes used to match this metal. Zinc obviousl) 
loses its luster rapidly upon outdoor exposure, but pro 
vides excellent rust protection for steel. From th: 
standpoint of electroplating, zinc should be placed hig! 
on the list of post-war useful metals. 

In connection with copper and zine plating should bi 
mentioned the co-deposition of copper and zinc to give 
brass, the outstanding example of alloy plating in the 
field of electrodeposition. Brass plating from cyanide 
baths has also received attention in the past three years 
by researchers, with the result that the measure of 
scientific control over brass plating baths will doubtless 
increase after the war, and improved bath formulations 
will permit deposition of brass having useful thick- 
nesses, in contradistinction to the thin, easily worn brass 
coatings applied heretofore. 

One field that bids fair to be of importance in elec 
trodeposition is production of powdered metals. If de- 
position is conducted at high current densities with al- 
most any platable metal, or if special addition agents 
are present, the metal deposits in the form of very 
finely divided sponge rather than a coherent plate, 
and this form of metal is frequently superior for pow- 
der metallurgy production. With the tremendous 
strides being made in the field of powder metallurgy,* 
it is reasonable to expect a corresponding growth in the 


| use of electrodeposition for supplying the metals needed. 


There is little chance that tin will find a place in 


| electroforming except for alloy deposition with another 


metal for bearing surfaces. Probably tin has received 
greater impetus than any other plating metal since 
Pearl Harbor, as the result of its position as a strategic 
material and the necessity of changing from hot dip- 
ping to electroplating. The object of this is to spread 
the available supply of the metal over the greatest area 
of steel consistent with maintenance of minimum thick- 
ness requirements. It is virtually assured that the 
modern equipment now installed for electrolytic tin 
plate by continuous production lines will be used and 
that the number of such installations will increase after 
the war. 

So much has been written on electrolytic tin plate 
that repetition of details is unnecessary. However, in 
general, it may be said that two types of electrolyte are 
employed—the alkaline-stannate and the acid-stan- 
nous baths. Each offers advantages and possesses dis- 
advantages, and it is too early to predict which type 
will eventually predominate. In favor of the alkaline- 
stannate bath are relative simplicity in operation and 
the fact that plain steel tanks may be used, but the 
power required for plating is higher than in the case 
of the acid bath, current density and speed of plating 
are low; hence, a plating unit with a large number of 
pass lines must be used. In favor of the acid-stannous 
bath are speed of plating, high conductivity, simple 
anode control, and smaller volume plating units, but 
the bath requires addition agent control and rubber 
lined or other acid resistant equipment. 

Electrolytic production of tin plate is a more severe 
test of a plating bath than almost any other plating 
process. For example, the rate of current flow through 


* See “What Powder Metallurgy Offers to the Alert Engineer 
Designer” June 1943. 
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The Engine Hoist 

“Lifted ‘an idea 

of the Knitting 
Machine's 


|" 


— IT SEEMS ODD—an aircraft 
engine hoist picking up an idea it 
could use—in a textile mill. Builders of 
knitting machinery are constantly striv- 
ing for speed and more speed, greater 
efficiency of operation. Small wonder 
the knitting industry was among the 
first to adopt the Torrington Needle 
Bearing—its low coefficient of friction 
insured quicker response, and efficient 
lubrication permitted operation over 
long periods without any attention. 

But the aircraft engine hoist is in no 
great hurry. How much overloading it 
could stand, and how dependable it 
might be—particularly at flight bases 
in steaming jungle, arid desert and 
frozen wasteland—concerned hoist de- 
signers principally. Yet they specified 
the Needle Bearing—for high load 
capacity and reliable performance. But 
in this unique anti-friction bearing’s 
combination of features were several 
others that came in handy, helped equip 
our aircraft industry and air forces with 
engine hoists often surpassing specifica- 
tions, and in less time, too. 

For the Needle Bearing’s low coeffi- 
cient of friction speeded aircraft engine 
installation and overhauling... its 
simple, effective system of lubrication 


il 


reduced maintenance time and expense 
...its long service life helped ‘“‘keep 
’em flying,’ while ready availability, 
for such essential applications as air- 


NEEDLE BEARINGS— 
ALL TYPES—ALL SIZES 


NEEDLE BEARINGS TYPE DC 
are complete, self-con- 
tained units consisting of 
a full complement of roll- 
ers and a drawn, hardened 
outer race. They offer the 
advantages of small size, 
low cost, high capacity— 
and easy installation. 


NEEDLE BEARINGS TYPE NCS con- 
sist of a full complement of rollers 
and a relatively heavy hardened 
outer race. They are furnished 
with or without inner races. Needle 
Bearings Type NCS are adaptable 
to heavier loads than Needle Bear- 
ings Type DC. 


NEEDLE ROLLERS TYPE LN 
are produced in a range 
of types and sizes for 
assembly on the job into 
low-cost, high-capacity, 
anti-friction bearing units. 
Our engineering depart- 
ment will be glad to advise on the correct 


size and type for any application. 











craft engine hoists, was and is an im- 
portant factor in today’s staggering 
plane production totals and our sus- 
tained air attacks on enemy bases. 


DOES THIS SUGGEST ANYTHING TO YOU 
in considering your product’s design for 
postwar? There are any number of op- 
portunities for increasing efficiency and 
reducing costs through the Needle 
Bearing’s combination of features. And 
you'll have a real sales story! For To- 
morrow’s customers will be looking for 
the very advantages the Needle Bear- 
ing offers in the products they buy— 
light weight, compact design, easy oper- 
ation, efficient lubrication, minimum 
maintenance. Send for Catalog No. 117 
covering sizes, types and ratings, as 
well as list of typical applications of 
the Needle Bearing. In working out 
details, Torrington engineers will gladly 
help you. 


THE TORRINGTON COMPANY 
Established 1866 * Torrington, Conn. * South Bend 21, Ind. 
Makers of Needle Bearings and Needle Bearing Rollers 
New York Boston Philadelphia $ =e, 
Detroit Cleveland Seattle ; r 

San Francisco Chicago Los Angeles a 


Toronto London, England Sa 


TORRINGTON NEEDLE BEARINGS 
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the plating bath is so high that the entire metal co 
tent may be replaced as often as once every 12 hr., and 
the depletion of the solution in the vicinity of the plated 
strip necessitates continuous pumping of the electrolyte 
past both electrodes to avoid excessive concentration 
changes. Anodes are consumed rapidly and require 1 
placement or additions at frequent intervals. In fact, 
as much tin may be consumed in an electrolytic tin plate 
unit in a few hours as may be consumed in a plating 
shop in several months, with continuous production of 
tin plated steel at speeds of 400 ft. per min. and up to 
a possible 1,500 ft. Anode and cathode efficiencies 
must be almost equal, as otherwise the tin content of 
the bath changes too rapidly for reasonable control. 
But through the combined efforts of chemists, engi- 
neers, and metallurgists of chemical, steel and can com- 
panies, electrolytic tin plate is coming through to meet 
the unusual demand for a light tin coating, with a real 
saving of this strategic metal. 

Tin is also a notably useful metal for protective coat- 
ings up to 0.002 in., as contrasted with the 0.00003 to 
0.00009 in. (% to 1% Ib./base box) coatings applied 
to tin plate. Tin retains its lustre and, in coatings 
sufficiently heavy for reasonable freedom from porosity 
and wear resistance, it affords good protection both for 
outdoor and indoor use. When tin becomes more 
readily available after the war, tin electroplating in full 
automatic, semi-automatic, still, or barrel equipment 
should be greatly expanded with the development of 
new electrolytes and organic addition agents for con- 
trol of the quality and adherence of the deposited 
coatings to be specified. 


LEAD COMES INTO ITS OWN 


EAD has been the neglected child in electroplating, 
and it required a war for industry to investigate 
and develop an appreciation of the value of the metal 
as a corrosion-resistant, protective coating. Preceding 
the war, some 10,000,000 to 12,000,000 Ib. of lead were 
consumed annually in terne plate, containing around 
20 per cent tin. Now it is claimed that alloys can be 
used containing as little as 2 per cent and up to 10 per 
cent tin for successful hot dipping of steel. Electro- 
plated lead needs no tin for coating steel, although 
some evidence indicates that a copper flash (0.0001 in. 
or less) may improve its adhesion and corrosion 
resistance. If tin-lead deposits are desired for greater 
hardness than pure lead, such an alloy coating can be 
produced by electroplating. Plans are in the formative 
stage toward continuous plating of lead over steel simi- 
lar to electrolytic tin plate. One significant difference is 
that lead coatings 0.0003 up to 0.001 in. are required 
for long-time resistance to corrosion, either of which 
is many times the thickness and weight of the usual 
tin coating for cans. Hence, strip speeds for lead 
plating will be relatively slow, or plating rates must 
be higher than we can now imagine to approximate 
the strip speed of tin, and coat the lead to the necessary 
thicknesses. Sufficient work has already been done to 
show that continuous strip plating of steel with lead is 
technically sound. 

Some of the data that have become available recently 
through investigations of the American Society for 
Testing Materials have shown that lead coatings afford 
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(Above) ESSENTIAL PARTS for “LAMICOID” instrument dials, ands wiring diagrams, 
are being made from MELMAC* laminated sheets because of the high dielectric 
strength, surface hardness, heat resistance, and resistance to oils, solvents, cleanin 
compounds imparted by MELMAC resin. The typical parts shown here are fabricate 
from plastic Sechaseel sheets, in a variety of thickness and in dimensions up to 
36” x 42"’, made by the Mica Insulator Company. The MELMAC laminating resins 
include a range for the production of extremely hard to very flexible combinations. 
Other characteristics of laminates made with MELMAC resins include resistance to 
warpage and shrinkage and easy mac shineability. Further information on this and 
other Cyanamid laminating resins, LAMINAC* and MELURAC*, will be supplied 


on request. 


(Above) HUGE LAMINATING PRESS at plant of Mica 
Insulator Company produces MELMAC lami- 
nates in a variety of types to meet many 
industrial needs. 


Above) RESEARCH IN PLASTICS to develop new 
applications and improved materials is carried 
on at Cyanamid’s Stamford Research Labora- 
tories with the aid of the most modern e 1ip- 
ment such as the electron microscope aan. 


(Above) NEW MANUAL ON MELMAC MOLDING COM- 
POUNDS is now available to designers, engineers, 
and others interested in the fabrication and use 
of plastics. It contains a complete summary of 
the latest information and technical data on 
molding methods, applications, design instruc- 
tions, and property charts for the various 
MELMAC molding materials currently avail- 
able. A request on your business letterhead will 
bring you your personal copy. *Reg. U.S. Pat. Off. 


CYANAMID PLASTICS 
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ARPER fastenings add 

years and years to the 
service life of products and 
equipment on which ‘they are 
used ... and do it at a trifling 
extra first cost. They insure your 
product against the ravages of 
rust and corrosion. They resist 
numerous acids and alkalies... 
ocean salt ...tropic sweat. They 
save hours of time and labor re- 
quired to replace rusted com- 
mon steel bolts . . . prevent fail- 
ure of vital equipment .. . keep 
production rolling . . . are re- 
peatedly removable. In certain 
alloys they are non-magnetic 
and non-sparking. 4320 items in 
stock. Write for 4 color catalog. 


The H. M. HARPER COMPANY 
2609 FLETCHER ST. @ CHICAGO 18, ILL. 
BRANCH OFFICES: New York City, Phila- 
delphia, Los Angeles, Houston, Cincinnati, 
Milwaukee. Representatives in Principal Cities 
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EVERLASTING FASTENINGS 
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| truly remarkable protection for steel sheet and wire. 


Among the observations in both this country and Great 
Britain is that short-time outdoor exposure results 


| in apperance of rust spots (presumably at pores), but 


these spots disappear upon further exposure, the sur- 
face darkens, and corrosion at pin holes apparently 


| ceases. Exposure test data on lead coatings are not 


complete, but results to date are exceedingly encour- 
aging. Obviously, lead cannot be used for applications 


| requiring resistance to abrasion, high temperature, or 
| for surfaces in contact with foods. Despite these lim- 


itations, there are of course numerous applications be- 


| side the strip steel to which lead can be applied to ad- 


vantage, including aircraft bearings, nuts, bolts, wash- 


| ers, fencing, structural members, sheet for roofing, cans, 


replacement for galvanizing, articles for subsequent 
painting, and possibly as a base plate for nickel plus 
chromium. 

Electroplating of lead has been investigated quite 
thoroughly, and established processes are available using 
either sulfamic acid or fluoboric acid to give soluble 
lead salts, both baths requiring special organic addition 
agents for successful operation. The conventional au- 
tomatic, still and barrel equipment are used. for lead 


| plating. Like other metals for strip steel plating, the 


advantages of plating with lead over hot-dipping lies 
in economy in the use of lead, and in very close con- 
trol of deposit thickness. It is not too optimistic to 
suppose that lead will retain some of its war-won gains 


| after the war, both in the steel mill and in the plating 
| shop in specialized operations. 


Silver is the last of the trio of plated metals re- 
ceiving the greatest impetus of new war development. 
The effect was not in the direction of electroplated sil- 
ver, but rather electroformed silver, specifically for air- 
craft bearings, because the physical characteristics of 
electrodeposited bearings appear to be superior to those 


| made metallurgically. Development of the technique 


for production of electroformed silver bearings has bor- 
dered on the phenomenal, with respect to smoothness, 
quality, speed of production, and unusual adherence 
to the steel backing. For all silver plating and electro- 
forming, the cyanide type of bath is without a peer, and 
is universal in its application. Of interest in silver 
bearings is the fact that subsequent lead and indium 
coatings with heat treatment offer added properties 
with advantage in some applications. Although de- 
velopment of bearing materials is undoubtedly not 
complete, silver will probably prove of importance after 
the war in engine bearings requiring long life, e.g., 
the bearings of heavy duty trucks, busses, and aircraft. 
Silver is also used for plating of electrical contacts in 
a great variety of electrical equipment, including radar. 
The use of silver as a replacement for tin on cans has 
been considered, but the cost appears to be out of line, 
and there is no present indication that this application 
will materialize to any great extent. 

Electroplating as an art has flourished for more than 
100 years. Thirty years ago the methods of science 
were introduced to organize its practices. Today elec- 
troplaters recognize that the field of electrodeposition 
has but reached its age of adolescence but faces the 
prospect of attaining rugged maturity when all the 
virtues and advantages of this interesting branch of 
science are fully appreciated by all industries. 
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signed for long life with minimum pressure loss in standard of quality and workmanship, backed by years 
service — corrosion resistant. of experience and a long list of satisfied users. The 
The “D” shaped hole grips the finest wire and holds actual styles shown are illustrative of the wide variety 
it in perfect contact. This special Eby construction and the great possibility of the use of Eby Spring 
gives correct, uniform tension across the entire sur- 
face of the wire. 

Eby spring posts have dual guides — makes posi- 
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x Actuating Elements 


GOR temperature 


Oy 


Tiitancend from thermostatic 
bimetals, in shapes and of a type to meet your 
specific needs. Chace utilizes 25 different alloys 
to produce 35 different types of thermostatic 


bimetals. 


OR Wartime Products 


Chace Thermostatic Bimetals are regularly 
used in vital control instruments for aircraft, 
tanks, trucks, cars, jeeps and numerous other 
implements of war requiring temperature 


responsive device. 


Ch Civilian and Post-War 


To you manufacturers who will soon be pro- 
ducing the essential civilian products that 
require -automatic temperature controls, and 
to you who’are now planning post-war prod- 
ucts that call for thermostatic actuating ele- 
ments. . . . Two new types of thermostatic 
bimetals and three important manganese base 
alloys have been developed by and added to 
the W. M. Chace Company line of products. 


Chace Thermostatic Bimetals are sold in 
shapes ready for assembly, also completed 
assemblies with terminals attached. Data 


sheets and engineering assistance cheerfully 


furnished on request. 


M@HACE co . 


f * 


* Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 
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FLUORESCENT LIGHTING 


Continued from p. 118) 


It would seem queer if the very remarkable possibility 
of generating light directly and -efficiently of almost 
any color, which is inherent in fluorescent lighting, 
were not some day utilized to the improvement 
lighting practice. After all, color is a matter of habit 
When we sit out on the lawn under the trees, the 
light reflected from the green grass and leaves about 
us is highly colored. Our faces have a pale greenish 
hue, but no one notices it. We psychologically dis 
count it. We look natural. Or in the light of the o1 
dinary low wattage incandescent lamp we are consider- 
ably redder than we are by daylight and again we look 
natural; we discount the reddish hue. So, in time we 
will become used to the colors of the light of fluores 
cent lamps and discount them. Things will look 
natural to us. 


TECHNICAL PROGRESS TO LOOK FOR 


T IS not impossible that a way will be found to get 

get rid of the mercury lines in the spectrum of the 
fluorescent lamp. These are the lines that make all 
fluorescent light—even the soft white—give some ob- 
jects an unhealthy greenish hue. Some scientists are 
playing with the idea of excitation from argon only. 
Perhaps as fluorescent develops it won’t be so hard to 
“get used to it.” Different colors and tints may, prob- 
ably will be used for special effects even in hot cathode 
just as they already are in cold cathode lighting, espe- 
cially after our light consciousness has adopted the 
white, the daylight and the soft white fluorescent light 
as natural (or after these have been made natural by 
the scientists). 

In many of these future home lighting installations 
the instantaneous starting ballasts should find favor. If 
there is anything that is annoying and dangerous, it is 
to turn a light on late at night in the bathroom or front 
hall, for example, and then have to wait a second or 
two for it to “come on.” Or, perhaps, there is one 
thing more annoying and that is the lamp which burns 
out and then blinks on and off until it is changed. No- 
blink starters stop this after a few minutes of irritation, 
but even this is extremely annoying. So if the hot 
cathode school does not find an “instantaneous” start- 
ing and burnout variety of pre-heating system, prob- 
ably home lighting fixtures will use the cold cathode 
instantaneous starting ballasts more and more. After 
all, the reduction in life for the average lamp in a home 
installation is from ten years to seven years (or there- 
abouts) and who is going to worry about that, espe- 
cially as lamp life seems to be getting longer and 
longer anyway. 

But how about the rest of the house, the parlor, the 
dining room, the bedroom; are there to be no units for 
these? Some units had been developed. In general, the 
portable lamps were not very successful, although sev- 
eral had been developed. This awaits a greater inge- 
nuity. There does not seem to be much chance for hot 
cathode lamps bent up into shapes that would fit very 
well into a portable lamp shade, but it is said that the 
cold cathode tube manufacturers have units developed 
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“VERIFIBRE PROCESS” 


e+e TAYLOR’S NAME FOR QUALITY-CONTROL 


WHAT IS YOUR PROBLEM? 
TAKE IT TO TAYLOR 


Even with the finest fibre plant that men, money, 
ond machines can build ... and a plant that was 
recently doubled in capacity ... we do not pre- 
tend that we can perform miracles. We have 
no magic formula for man-power, no patent on 
the impossible. But we invite your inquiries, sug- 
gest you “Take it to Taylor.” We'll do as well 
os the next fellow, and sometimes a little better. 
With some blueprints on the table, want to talk 
it over anyhow? 


SHEETS, RODS, 


By telescoping the words “verify” and “fibre,” we get “Verifibre"...a quick way of 
saying that Taylor fibre products are verified and checked at every step of the way in 
laboratories as modern as this morning's newspaper. 


From blueprint to shipping platform, Taylor products are formed and fabricated under 
one roof. The plant is self-contained and self-sufficient ... producing or refining its own 
materials—papers, resins, chemicals. 

The result of this Verifibre Process? /Aaterials and finished parts that meet and match 
your severest specifications. Products that are strictly quality in their make-up, strictly 
dependable in their use. 


ss Ss _ SS 


‘cam rea? 
Se ee em a aN aa 
FIBRE-COMPANY 
NORRISTOWN, PENNSYLVANIA 
LAMINATED PLASTICS: VULCANIZED FIBRE « PHENOL FIBRE 
TUBES, AND FABRICATED PARTS 


ELECTRICAL MANUFACTURING, December 1943... 












RO LAr ae a 












































Baldor Motors have longer op- 
erating life because they are 
100% protected from dust and 
dirt and are of totally enclosed 
STREAMCOOLED, exterior-venti- 
lated construction. Windings 
are specially treated to resist 
moisture. These motors are 
liberally rated to stand long 
periods of overload. 





































































































illustrating forced air-cooling 
over entire exterior of motor frame 

















BALDOR ELECTRIC COMPANY, ST. LOUIS 
District Offices in Principal Cities 
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which include a transformer and a bent tube all built 
into a form around which a standard and shade can be 
assembled to make a portable of about the dimensions 
and with about the light distribution of an I.E.S. study 
lamp. It is said that the only electrical connections 
which can be reached in these are the low tension leads 
which go into the wall plug, while the high tension 
(perhaps 2000 to 3000 volt) will be so built into the 
unit that they cannot be reached without cutting the 
unit open. It is possible, of course, that some ingenious 
engineer will find some way to assemble standard hot 
cathode lamps to make up a pleasing portable lamp, al- 
though it would seem that this would have to be quite 
unlike the portables of the past. Perhaps a pillar lamp 
with the tube vertical and with cup shaped louvres 
might become popular. It is possible! 

It is generally thought, however, that fluorescent 
lighting in the home will be most satisfactorily applied 
in the form of permanent units build preferably into 
the walls and ceiling in new architecture or built on 
them in already completed homes. These may take the 
form of cove lighting on the walls or built in “false 
window” inserts on the ceiling or in the walls or light 
insets in the furniture or hidden lighting on the tops 
of high furniture. It is thought that complete units in- 
cluding ballasts and lamps totally enclosed and stand- 


ardized as to shape which can be slipped into place, 


around which the architect and interior decorator may 


| design the appropriate shapes and decorations may be 


one of the ultimate forms of fluorescent lighting in the 


| home and that some day these will become so familiar 
' and unnoticed as a window which opens into the out- 


rat or daylight. 


The trouble with built-in lighting of 
today is that it is usually left naked—like 
a factory window, or like any window with- 
out curtains and drapes. We do not think 
of it as a window, nor treat it as such. 
We must. 


The difference between a natural and an artificial 
window may be even less than is first thought, as the 
artificial window may also contain air conditioning, 
dust precipitating and even germicidal units, possibly 
even radiant heating and the radio to balance the sun- 
shine and fresh air and the noises of the street which 
will still be available during the day and warm weather 
on the other side of the room through the old-fashioned 
windows. 

The practice of organized maintenance companies 
should gain favor even more rapidly than it has been 
doing. As lighting consciousness grows and as lamp 
life and circuit reliability increase, the need for peri- 


| odic cleaning will become greater and the occasion of a 
| lamp failure less frequent. This should encourage en- 
| terprising contractors to set up service departments 


which, under contract will change complete lighting fix- 
tures or lighting inset units at regular intervals. The 
units taken out will be thoroughly cleaned and put into 
like-new shape and taken out to the next client. This 
practice should be popular, especially in commercial 
installations. 

Hanging fixtures, it is generally agreed, will become 
less popular. The trend toward their elimination in 
incandescent lighting will continue and probably they 
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Increase Electrical Equi 
ise Ele Equipment Li 
by Eliminating Wire-Failures Z 


ae te How Rockbestos Permanent Insulation Prevents 
Premature Wire Failure 


From the three basic Rockbestos constructions 
to the left, 122 standard wires, cables and cords 
have been developed to give better performance 
under severe operating © nditions. The con- 
struction details listed below tell why. 


TA tough, rugged, impregnated asbestos 

braid, resistant to heat and moisture, flame, 
oil, grease and corrosive fumes. 

2 Felted asbestos insulation, impregnated 
with heat, flame and moisture resisting 
compounds, will not dry out, become hard 


and brittle, or burn. Serves as 4 heat-bar- 


rier against high ambient temperatures. @ 
3 Lubricated varnished cambric for high- 
dielectric strength and added moisture re- 
sistance, protected from heat, flame and 
oxidation between two impregnated as- 


bestos walls. 


4 Impregnated asbestos 10 
stands conductor-heat ing 
burn, even under overloat 


ing point of copper- 
perfectly centered in 


5 The conductor is 
helically applied insulation and will always 


remain so. 
122 different wires and cables developed for severe 
operating conditions by Rockbestos 


culation that with- 
currents and won't 
js up to the melt- 


600 VOLT ANC. MOTOR LEAD CABLE—TABLE L. 
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WRINKLE 
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GLARE PROOF— 


Wrinkle being a rela- 
tively dull finish does not 
give away position to 
the enemy. 


HEAT, COLD AND 
MOISTURE RESISTANT- 


The Elements do not 
affect substantially the 
toughness of Wrinkle. 


SURFACE PROTECTION— 


Being a hard finish, 
Wrinkle protects any sur- 
face from scuffing and 
hard use effects. : 


ONE COAT DOES THE JOB 


Wrinkle being a one- 
coat-finish, eliminates 
costly, time-consuming 
finishing operations. 
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will never come in very much in new fluorescent light- 
ing after this period of incandescent imitation passes, 
although much of the relighting will have to be done 
by hanging fixtures because there is no other way 
to do it. 


NEW MATERIALS HOLD PROMISE 


ANY new materials await the designer of to- 
morrow’s home (and other) fluorescent lighting 
fixtures. The wood fixtures now available (if you can 
persuade WPB that you really need them to get on 
with your war effort) are, in the opinion of their pro- 
ducers, not a temporary substitute for metal. They are 
a desirable alternative with definite characteristic ad- 
vantages. For the home their warmer, smoother, 
rounder appearance may make them popular. Magne- 
sium, aluminum, the other light metals, glass and cera- 
mics offer many possibilities, but mostly the new world 
of lighting seems to lie down the plastic avenues. Trans- 
parent, translucent, diffusing, opaque, colored or plain, 
louvred or ribbed, moulded to form with all electrical 
parts moulded in—plastic is the answer to the design- 
er’s dream. 

There are some who think that fluorescent or phos- 
phorescent wallpaper, drapes, carpets, or painted dec- 
orations will be used in the home of the future and 
that these will be activated by black light from special 
fluorescent or from mercury vapor lamps hidden from 
direct view or that phosphorescent designs will: be so 
located as to pick up natural daylight from the sun- 
shine through the windows, store it and give it back in 
the early hours of darkness. 

With all these new tools, the lighting designer should 
have a fairly exciting time during the next few years. 
However, the fundamentals of good lighting have not 
changed. The fluorescent lamp is still a rather bright 
light source and as development goes on, it will become 
brighter, and its ends are not pretty. Good lighting 
practice requires that the direct view of the tube as 
well as these ends shall be hidden. Lighting intensities, 
even in the home, have been creeping upwards toward 
those which the Science of Seeing tells us are the 
minima if newspapers are to be read, darning of socks 


‘done, children’s home work carried out as well as if 


cooking, cleaning, visiting and bridge are still to be 
normal home occupations, eyesight is to be preserved 
and nerves quieted, rather than kept a jangle and gen- 
eral improvement sustained. 

As always in the past, the chief problem will be to 
persuade the home owner to pay the additional cost 
to buy well conceived, well designed and well built 
fixtures and lighting equipment, which furnish plenty 
of carefully controlled light, when for so much less, the 
exposed tube, poorly built and smaller lamped varieties 
are sure to be again so attractively promoted. Above 
all, the argument for saving money (which has been 
effectively disproved so many times) should be re- 
garded very critically. The lighting: industry has a 
wonderful new tool in fluorescent lighting. The fluor- 
escent has such advantages that no effort is needed 
to sell it to the general public. Every effort should 
rather be bent to the best utilization of this tool to 
make home lighting what it can now be, effective, 
modern and pleasing. 






















qe”, OLSEN BALANCING MACHINE 
to do the job better... 
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es, INSET — One of a Battery of Type E-O Balancing Machines ABOVE — Olsen Type ‘'S"* Double Compensator Balancing Machine 
ird —amw in the Assembly Line of a Major Small Motor Manufacturer. — the unbalance in two planes of correction, both as to amount massa! 
the and angle are indicated without transfer of unbalance readings. 
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be Whether it’s a 3’ motor armature or a 12’ Diesel is being used in major industry by companies to whom 
red engine crankshaft, you are assured of maximum savings balanced parts are insurance against rejections, service 
on in time and money by using Olsen Balancing Machines failure, and excessive maintenance costs to the con- 
on your production line. Definite indication of angle and sumer. Write today for full information on Olsen Balanc- 
to amount of unbalance in rotating parts, makes possible ing Machines. Our engineering staff will be glad to dis- 
i rapid corrections to eliminate vibration, noise and wear cuss specific problems with you. 
= in the assembly. Bulletin 26, recently published, “Type E-O Balancing 
on Olsen Balancing Equipment (Type E-O and Type S) Machines,” will be sent upon request. Write today. 
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PpILoT LIGHT ASSEMBLIES may 

look alike, but it’s performance that 
counts! Manufacturing in the large 
quantities required calls for experi- 
ence, high speed production, precision 
methods, and materials that always 
meet exacting specifications. DRAKE 
Assemblies have been developed 
through years of specialization. Prac- 
tically every leading radio and aircraft 
manufacturer uses them. Demand has 
grown enormously, yet deliveries keep 
pace with requirements. When you 
specify DRAKE for the Pilot Light 
Assemblies you need, quality and per- 
formance are assured. 
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THAT COUNTS! 
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1713 W. HUBBARD ST. « 


Paragon CAN HELP 
YOU PLAN POST WAR 
EQUIPMENT....... 

















variety of jobs... 


efficiency and human efficiency . . 


increasing production. 


Ask a Paragon Timer Engineer to help plan your 
post-war equipment. No charge; no obligation. 


PARAGON ELECTRIC COMPANY 
700 Old Colony Building 


BUILDERS OF CONTROL INSTRUMENTS . 





. ELECTRICAL 





Be sure to consider Automatic Time Controls in 
your plans for post-war equipment and machinery. ° 
Paragon Timers are being used for an amazing 
they are accelerating machinery 
. saving time and 


Chicago 5, Illinois 


MANUFACTURING, 


CHICAGO, U.S. A. 
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DC. MOTOR STARTING 


Continued from p. 122 


The break interlock contacts Mb on the line contactor 
will simultaneously open the main coil circuit of the 
timing relay to initiate the time delay period or the 
length of time that the starting resistance is left in the 
circuit. Length of the time delay period will be deter- 
mined by the value of the neutralizing current as pre- 
viously explained. After the time period has elapsed, 
the timing relay main contacts A will close to short 
out the starting resistance and apply full voltage to 
the motor. At the same time the timing relay control 
contacts Aa will open to de-energize the neutralizing 
coil and resistor circuit as they are no longer neces- 
sary. It should be noted that the sequence of this con- 
trol circuit is such that the timing relay coil is first 
energized to store magnetic energy, and then is de- 
energized after the line contactor operates to cause a 
flux-decay for the time delay period. Interlocking in 
this circuit also prevents the line contactor from clos- 
ing until the timing relay operates and the starting 
resistance is in series with the motor armature. 

Motor can be stopped by operating the “stop” push 
button which will open the line contactor coil M circuit 
and permit the main contacts M to open and disconnect 
the motor from the line. In case of a current overload, 
the thermal overload relay will open its contacts O.L. 
to stop the motor with a similar effect to that produced 
by operating the “stop” push button. 

The timing relay used on this particular application 
is a combination timing relay and accelerating con- 
tactor with its normally closed contacts A rated at 
300 amp./max. 

Starters for larger motors may sometimes require 
at least five of these timing relays. The inductive or 
flux-decay relay of this type can also be applied wher- 
ever a time delay of % to 4 sec. is required and a dec. 
supply or a rectified ac. source is available. 


NEMA’S NEW PRESIDENT 


(Continued from p. 132) 


new members were elected to the Board of Governors 


| to serve for the full term of three years, until the 
| annual meeting in 1946. They are: E. 


1 P. Allis, vice 
president, Louis Allis Co.; W. C. Johnson, general 
sales manager, Allis-Chalmers Mfg. Co.; L. W. Mercer, 
vice president, Square D Co.; T. B. Myers, general 


| manager, Hamilton Beach Co., Div., Scovill Mfg. Co.; 


D. G. Phelps, vice president, Colt’s Patent Fire Arms 
Mfg. Co.; R. T. Stafford, manager, Transformer Div., 
Allis-Chalmers Mfg. Co.; C. G. Stoll, president, West- 
ern Electric Co., Inc., and R. L. White, president, 
Landers, Fary and Clark. At the same time four 
other members were re-elected to the Board, as follows: 
B. W. Clark, vice president, Westinghouse Electric & 
Mfg. Co.; J. K. Johnston, vice president, National Vul- 
canized Fibre Co.; Leonard Kebler, president, Ward 


| Leonard Electric Co., and C. E. Swartzbaugh, presi- 







dent, Swartzbaugh Mfg. Co. 
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HAYDU BROS 


Perrec "T FORM—both in manufacture and performance, is more essential 


now than ever, if you are driven by war time speed, and the constantly growing 


need for greater production. 


The traditionally dependable performance of Haydu Bros. Burner equipment, 


has been an assurance of uninterrupted economical production. 


Today, thousands of Haydu Bros. Burners, in many styles and sizes, for Gas, 
Air and Oxygen, are used in plants of the general glass working industry from 


coast to coast, helping to speed those essential orders. 


Specially designed Burners, Torches, Cross- 


fires and Mixers to meet your requirements. 


HAYDU BROTHERS @ 


PLALRFIELE. FEO seat 


WRITE FOR 
LATEST 
BULLETIN 
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electronic 
tube and condenser manufac- 


Fabricated parts for 
turers — including discs, 
bridges, supports, stampings 
in any shape or form, conden- 
ser films, ete. We are serving 
hundreds of leading companies 
since 1917. Special attention 
has been paid to radio tube and 
component manufacturers 
since the early days of the radio industry. 

Our complete manufacturing facilities, ex- 
perience and the quick understanding of our cus- 
tomer’s problems, blend to make our service 
invaluable to an increasing number of new clients. 


FOR 
Ae 
RADIO 

ELECTRICAL 
AND 

ELECTRONIC 
USE 


sg OT PT MN Ae a 


May we quote on your requirements or 
discuss your mica problems with you? 


FORD RADIO & MICA CORPORATION 


Joseph J. Long, President 


538 63RD STREET, BROOKLYN, N. Y. 
Established 1917 - Telephone: Windsor 9-8300 


NORTON (N) 








Calibrated for Your Exact Needs 


“Only the best materials and 
expert workmanship go into 
Norton Instruments... That's 
why they're good.” 


NORTON AMMETERS 
are built in a wide range of 
sizes and types to meét the 
special needs of industrial 
service. They are the re- 
sult of a half century of 
experience in building 
electrical instruments. 





Two different systems; 
magnetic’”’. 


“Moving Coil” and ‘“Electro- 
Light, rigid construction; balanced on sapphire 
jewel bearings; hand drawn dials for quick, accurate reading. 


NORTON Electrical Instrument Co. 


75 HILLIARD ST., MANCHESTER, CONNECTICUT 





COIL SUPPORTS 


Continued from p. 107, 


| thermal shock being largely due to a low coefficient of 
| thermal expansion. A number of bodies, each of which 


has outstanding properties for some particular applica- 
tion, have been developed for thermocouples, gyrom- 
eters, rheostats, resistors, heaters, cartridge heaters, po- 
tato cookers, water heaters, corn poppers, etc., and also 
for radio transmitters and receivers. One manufacturer 
gives the dielectric loss properties of his material at 
1000 kc., as follows: Dielectric constant, 5.87; power 
factor, 0.127 per cent, and dielectric loss factor, 0.750. 
As frequencies increase, losses within the insulator 
increase proportionately. An exceptional body or form, 
conforming to the specification for grade “G” insulation 
of the United States Navy Department, is now available. 
The complex compositions of inorganic chemicals and 
minerals of which ceramics are composed are so varied 
that the most exacting and rigid specifications can be 













































‘Ts adjustable quick releasing arbor for winding ran- 

dom coils has been a wartime development. Notched 
rails (A) over which the coils are wound moved longi- 
tudinally by a cam-ground surface on a locknut (B). In 
each rail there are two cam slots (C) in which are located 
guide pins attached to the body of the arbor. As the cam 











198... ELECTRICAL MANUFACTURING, 


December 1943 







is turned each rail is forced against the guide pins and the 
slot acts as acam surface to force the rails outward to the 
position in which the coils are wound. Windirg com- 
pleted, the arbor is backed off and the coils removed. 


met through fabrication into intricate shapes by mold- 
ing or pressing. These parts are extensively used where 
resistance to electricity, heat, moisture, chemical or 
weathering agents are encountered. 

One ceramic consisting chiefly of clino insteatite crys- 
tals (MgO SiO.) is used for parts where high dielec- 
tric strength together with high electrical resistance at 
elevated temperatures is desired. 
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KNURLING — Cleon-cut knurling of outer edge shows 
Possibility of fine machining, a property possessed by many 
different grades‘of PANELYTE. 
















SPINNING — Shoulder of this part turned on tube 
Washers punched ond then spun or swedged to core. 






LATHE TURNING — Irregulority of shape is no ob- 
stacle with PANELYTE. Parts are lathe turned to exact 
specifications. 








Vhe Versatllity of Panelyte 


the Structural Plastic, and its adaptability to the unusual or 





GROOVING — Groove at taper on top surface milled, 
as is 1/16” groove in center of part. End milling for corners 
and curved contour on face. 












‘difficult’’ application is evident in the random selection of parts 






PRINTING — Milled or drilled terminal block demon- 
strates clarity of identifying figures and letters printed or 
engraved on PANELYTE. 


shown above. If sheets were not thoroughly bonded and the 











structure homogeneous, fine cutting and close tolerance work 






MILLING — Flot bed milling and drilling assure excep- 
tionally close tolerances in this precision part of intricate 
design. 


would be impossible. PANELYTE is manufactured in Sheets, 












Rods, Tubes, Molded Forms and Fabricated Parts; paper, fabric, 







SHAVING — For greater accuracy than that required in 
standard punched parts, PANELYTE die parts are shaved to 
obtain essential smooth edges. 


glass fibre, and asbestos base types. 








DIE PUNCHING — Straight die punching is used in the 
rapid, economical production of countless PANELYTE elec- 
trical parts. 


Our Engineering Staff will work with you on any problem 






involving the use of structural laminated resinous plastics. 


Sie PANELYTE DIVISION, ST. REGIS PAPER COMPANY...AMERICA’S LARGEST PRE-PEARL HARBOR PRODUCER OF THERMO-SETTING MOLDED LAMINATED PLASTICS 
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MASS PRODUCTION OF SHEETS, “RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 


Soles Offices: Atlanta, Chicago, Dallas, Denver, Detroit, Houston, Kansos City, Los Angeles, Montreal, New Orleans, St. Louis, St. Paul, San Francisco, Seattle, Toronto, Vancouver 





Experienced and reliable Fabricators in Industrial Centers from coast-to-coast 
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Another material of the magnesium aluminum sili- 

e cate type is characterized by a low coefficient of thermal 

ef f LS expansion which imparts good heat shock properties to 

the material which is used where heat shock is the prime 

consideration. Its non-hygroscopic and high insulating 

CATALOG qualities and high mechanical strength, coupled with its 

So ability to be machined to close tolerances, make another 

cle, nn el type of material highly suited for winding forms for pre- 
UST toe: cision wire wound resistors. 






answer Some ceramics are so simple that the parts can be 
molded on high speed automatic presses ; others by semi- 
automatic machines, while parts of delicate and intricate 
your tite ines shapes can be molded only by hand. 


Pieces with relatively uniform cross sections and 
cylindrical or tubular shapes are commonly extruded, 
subsequent machining operations being required where 
(rounded) screw threads or special openings are parts 


RESISTOR 













































of the design. ( 

P R O B L E M 4 Parts are available either in glazed (in several colors) ™ 
or unglazed form. Both the extruded and pressed mate- 
You will find the complete line of Lectrohm rials may be glazed if desired. Similarly, both materials 
Vitreous Enameled Resistors which includes may be impregnated. This often suffices and is not so 
fixed, adjustable, “‘Rib-on-edge” and ferrule expensive as glazing. It lessens surface leakage and 
terminal types—power line and R. F. chokes, renders the parts even more impervious to humid con- 
brackets, bushings, also solder pots, etc., | ditions. In forms and other pieces that are affected at 
illustrated and fully described. Write for | normal temperature by the humidity of the air, due to 
your copy of Lectrohm catalog No. 98. the porous structure, it is necessary to impregnate them 
with a moisture repellent substance when used for high 
TNCCORPORATE D frequency applications. This can easily be done by sub- 
5123 W. 25TH STREET, CICERO 50, ILL. merging the pieces in molten wax of good dielectric 
properties or impregnating them with solutions of inor- 
ener ganic resins or waxes, preferably by the vacuum process. 
: eee Among those organizations active in the field of bob- 
bins, spools and forms and including those cooperating 
in supplying data used in the preparation of this article 
| are: Acme Wire, Alden Products, American Lava, 
er et ond hon | akelite, Celanese Celluloid, Chicago Molded Products, 
ia @ seal Lelt drguniantion th 20 yours of vedie Colonial Insulator, Corning Glass Works, Henry L. 
manufacturing: experience has been the secret of | Crowley, Formica Insulation, General Electric, Mitchell 
MERIT'S success in building precision equipment Rand Insulation, New England Radiocrafters, Para- 
} to the most exacting specifications. . mount Paper Tube, Precision Paper Tube, Star Porce- 
Now manufacturing tor every branch § lain, Stupakoff Ceramic and Manufacturing and Uni- 

of the Armed Services. | versal Winding companies. 
Suppliers of component parts 
for the famous SCR-299 
mobile unit. 
| 


HIGH SPEED RECORDING OSCILLOGRAPH 





Among engineering features of interest in the new 
Type S-8 Oscillograph of the Hathaway Instrument 
Co., are, high speed chart operations, frequency response 
up to 10,000 cps., and as low as 50 cps. and a maximum 


of 24 recording channels. The product is illustrated ( 
on the cover of this issue of ELEctRIcAL MANUFACTUR- 
ING. Supplied with 12, 18 or 24 galvanometers for 

independent recording channels the instrument records : 

Since 1924 a on a moving chart of sensitized paper that is driven 

from an intern< agazine into ; ‘xternal recc 

ee trom an intern il magazine into an exte al record 

—Electrical Windings of All Types receiver by means of a governor controlled drive mech- : 

for the Radio Trade and other anism mounted within the case. By means of a quick- ‘ 

Electronic Applications. cs ° ; ‘ | 

change transmission, 16 record speeds covering a range 

MERIT COIL & TRANSFORMER CORP of 120 to 1 can be instantaneously selected. The stand- 
J - - . - . - ale ; o ~ a r 

, ard record speed range is 14 to 40 in. per sec. The ex- 

311 North Desplaines St. CHICAGO 6, U.S.A. = “i 


ternal record receiver can be removed from the oscillo- 
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study these features of CHASE 
TELLURIUM 
COPPER 






i Machinability. Containing a small 


amount of tellurium, this new alloy cuts prac- 






tically as easily as free cutting brass. It can be 


machined with the same tooling and settings. 

















a Forgeability. Tellurium, unlike lead, 
has no harmful effect on the hot working prop- 
erties of copper. Tellurium Copper hot forges 


readily. ..can be easily cold worked also. 


a Conductivity. Tellurium Copper has 
an average electrical conductivity of 90% 
I. A.C.S.—far surpassing in this respect any 


of the other free cutting copper alloys. 
CHASE 5 COPP y 


\ ith this unique combination of features, applications— particularly where close tol- 
Chase Tellurium Copper offers outstanding _ erances are called for. 
advantages for the manufacture of contact Full information on this unusual alloy is 


pins and other electrical parts for aircraft available on request. 





CHASE BRASS & COPPER CO. incorporated, WATERBURY, CONNECTICUT 


Subsidiary of Kennecott Copper Corporation 











SEATTLE 





XK ALBANY 















































MINNEAPOLIS BOSTON 
MILWAUKEE SS 
DETROIT PROVIDENCE 
CHICAGO ——____________ New york 
SAN FRANCISCO SALES SERYICE—" ————————— ae 
CINCINNATI ge PHILADELPHIA 
KANSAS City, MO.* AND * WASHINGTON 
ST. LOUIS WAREHOUSE STOCKS PITTSBURGH 
tOS ANGELES . BALTIMORE 
ATLANTA >& aI inscseaisiealiiat CLEVELAND 


ee 
NEW ORLEANS 


*INDIANAPOUS 
HOUSTON 


% Indicates Sales Office Only 
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RYERSON 
STEELS 


For the 


Electrical Industry 
IN STOCK 


Call Ryerson for immediate deliv- 
ery of steel. Over 10,000 different 
kinds, shapes and sizes are on hand 
to meet your needs. Special steels 
for electrical applications, for 
construction, for maintenance, for 
experimental work. Let Ryerson 
men work with you on all prob- 
lems of steel supply, application or 
fabrication. 

























































































Bars * Plates * Sheets * Strip * Structurals 
Mechanical Tubing * Stainless Steel * Alloys 
Tool Steel * Reinforcing * Bolts * Nuts 
Wire * Washers * Welding Rod ° Etc. 























JOSEPH T. RYERSON & SON, INC. 

CHICAGO — MILWAUKEE — ST. LOUIS— DETROIT 

CLEVELAND—CINCINNATI—BUFFALO—BOSTON 
PHILADELPHIA — JERSEY CITY 


































































1 DIRECT DRIVE. Lower cost, because 


fewer parts (no intermediate speed- 














changing device). Power is closer to where 


it is needed. Use less space. Streamlire 























SPEED CONTROL CONVENIENCE 
SPEED CHANGES WITHOUT LIMITATIONS. Ploce 
STOP START speed-changer ond start-stop button at 











ony convenient point to which o wire con 





be run. Control always within easy reach 











WITH 
A-C. LINE 3 OPERATES ON A-C POWER. 


SPEED 4 QUICK STOPPING 























5 SMOOTH, FAST ACCELERATION. 








6 REVERSING 





7 SPEED-SETTING 








SLOW FOR THREADING ond 
INCHING 











Get Reliance Bulletin 311 for details — and 
other advantages. 














SUN em stie tee a ol iat cmap 


1088 IVANHOE ROAD e CLEVELAND, OHIO 





Sales Offices in Principal Cities 
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graph at any time for development of the records that 
it contains. A knife shutter mechanism built into the 
record receiver cuts off the chart and closes the entrance 
slot when it is desired to remove the receiver. 
Galvanometers for use in this oscillograph, covering 
a wide range of characteristics from a natural fre- 


| quency of 200 to 10,000 cps., and sensitiveness to 


50 mm./ma. at 1 meter. Coil type galvanometers are 


| available with natural frequencies as low as 50 cps., 


and sensitivities as high as 1,000 mm. per ma. at 1 
meter. Accurately calibrated attenuators are provided 
for each of the galvanometer channels. These atten- 
uators are calibrated from 0 to 100 per cent in 10 per 


| cent steps, and are mounted on the top panel surface. 


Fuses in the galvanometer circuits prevent accidental 


| injuries to the galvanometer elements from excessive 


current. Connection to the galvanometers can be made 
by means of individual receptacles on the back of the 


| oscillograph, or by means of a multi-terminal recep- 
| tacle on the side. The individual receptacles are useful 
| for general purpose laboratory work, and the multi- 


terminal receptacles are useful in many field applica- 
tions where it is desirable to connect the oscillograph 
to various items of auxiliary equipment by means of a 
single cable. 

The number of feet of record used is always indi- 
cated to the nearest foot by a footage dial on the con- 
trol panel. The number of each record is indicated on 
the record number dial on the control panel, and this 
number is automatically photographed on the end of 
each record. Provision is also made for photographing 
a title or test number on each record along with the 
record number. An automatic record length device 


is provided which can be used if desired. This device 


will automatically stop the oscillograph after any pre- 
determined length of record has been taken, from 
0 to 8 ft. 

A synchronous time marking device is provided 
which automatically photographs accurately spaced 


time coordinate lines clear across the record as it is 


being taken. A time spacing of either “49 sec. or 
14 sec. can be selected. This device consists of a syn- 
chronous motor-driven shutter, driven by means of a 
tuning fork mounted within the oscillograph case. This 
entire time marking system is self-starting and oper- 
ates without the use of vacuum tubes. 

The operation of loading the oscillograph with sensi- 
tized paper or film is rendered very quick and simple 
by a design which makes it unnecessary to feed the 
paper through slots or around rollers. The entire 
operation of loading can be accomplished in approxi- 


| mately 15 sec. 


The simultaneous viewing screen on the control sur- 
face of the oscillograph enables the operator to observe 
spot positions and deflections even while recording is 
taking place. The optical system is designed so that 
deflections and positions which appear on the screen are 
identical to those deflections and positions on the record. 

A thermostatically-controlled heating element is 
mounted underneath the galvanometer stage to main- 
tain the internal temperature of the oscillograph at a 
workable value, even though the oscillograph is located 
in a low ambient temperature. 
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Callite, pioneer in tungsten metallurgy, today cooperates 

ided 


, with many manufacturers requiring Tungsten Contacts in 
ace¢ 


the development of their products. 


syn- An example of Callite’s assistance is in the new field of 


of a High Frequency Heat Treating. Here, Lepel High Fre- 
_ quency Induction Heating Units rely on C-T Contacts, to 
— play a vital part in the important jobs of hardening, melt- 
nsi- ing, soldering, annealing, stress relieving, 


mple normalizing and preheating. 
the 


ntire 


While there are standard types of 
“OXxi- 


Induction heating, as performed by Lepel High Frequency 
Heating Units, permits the application of beat up te any 
selected temperature, exactly where it is required, within 
sur- the time necessary to produce the desired result, 


erve shapes or special alloys allite Tungsten Corporation, 


. is 547 Thirty-ninth St., Y ,, Union City, New Jersey. 
that Ny ¥ 


hae Branch ney \ 
ord. wt 


ae 


satis. Cc A L L i T & : Check all Four Factors important to your production: 


VC-T’s ability to produce precision products; engineered 
at a ; : . to your exact specifications ; YW experienced metallurgical and 
abel in round, oval, flat and unusval shapes, screw types, rivet types, welding engineering supervision, plus imaginative, creative assistance; 
types, in tungsten, molybdenum, silver, platinum, palladium and special alloys. Vimeeting emergencies as well as “‘usual’’ delivery require- 

Send for contact catalog No. 152. ments; Wtop quality at a fair price. 


Callite Contacts to meet most usual 
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Laboratory Control of 


ELECTRICAL 
ligpe?? INSULATING 
VARNISHES 


































Adds Extra Life to Your 
Electrical Equipment 

















Intensive laboratory research conducted in collab- 





oration with leading electrical manufacturers has 








produced many Pedigree products that exactly 








meet the industry's most rigid requirements. Pedi- 








gree varnishes are engineered to the individual 





job — to provide the necessary protection for the 








toughest kind of service. 








J 


























The P.D. GEORGE CO. 


5200 North Second Street, St. Louis, Missouri 




















Call in the Pedigree Varnish 
Man Nearest You. 
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| machined or in the form of a casting metal. 


NEEDLE BEARINGS 


Continued from p. 140) 


Nickel-copper alloys and stainless steels are usually em- 
ployed for this purpose. The former may be in the 
wrought form of a bar stock from which the parts are 


The dif- 


_ ference in the two types of alloy is in the aluminum 


| ness in the 


and silicon content; the silicon providing greater hard- 
casting metal type than in the wrought 


| type, with greater corrosion resistance. 


Two basic types of stainless steel are used for bear- 


| ing construction which are known by the American 


Institute of Iron and Steel as types 420 and 440 re- 
spectively. The major difference in these two types 
is in their carbon and chromium content. Type 440, 
having a higher content of both elements, has greater 
hardening power and corrosion resistance than the 
420. The 440, having a hardening power of C 52, is 
used for heavy sections and the 420, hardening C 55, 
for thin sections. These figures are much the same 


| as for the regular bearing steels which average about 
| C 60 in most cases. 


| they are 


For both stainless steel and nickel-copper alloys, 
the maximum corrosion resistance is developed when 
in the hardened condition. The stainless 
steels are resistant to most acids when in not too strong 
solutions but should never be used in concentrated 
acetic, boiling nitric, 5 per cent formic or any con- 
centrations of hydrochloric, lactic, or disulphuric acids 
nor in tin chloride solutions. 


NEEDLE BEARING APPLICATIONS 


NE of the earliest applications of needle bearings, 
and at present a notably important one, was in the 
automotive field where a primary use was with static or 


oscillating loads as illustrated by the steering wheel 


mount in which the movement of the steering shaft is 
comparatively small, seldom exceeding one complete 


| revolution and more generally but a few degrees. 
| When solid bearings were used, the shaft was liable 





to stick or require considerable turning power thus 
necessitating considerable effort for its operation. This 
trouble was relieved almost wholly by the introduction 
of needle bearings in the steering post since the prac- 
tical absence of starting torque necessary to move the 
gear relieves the car operator of a great deal of unneces- 
sary expenditure of energy. 

King pins, knee action suspension systems, brake 
cam shafts and many other parts of automotive equip- 


ment having an oscillating movement soon followed in 


the adoption of needle bearings. In both the static 
and oscillating services one of the main advantages of 
the employment of this type of bearing lies in the readi- 
ness with which the movement of a shaft may be 
started from a standstill with the greatest of ease and 
entire absence from sticking. Following the introduc- 


| tion of needle bearings for static loads came their 


adoption to running loads of transmission such as 
drive shaft steady bearings, water pumps, 
joints, fan shafts, etc. 

Paralleling the use of needle bearings for automotive 
equipment, but of course of a somewhat later date, 
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AT LAST! 


A New Sleeving— | 
Flexible as String 
| and Non-Fraying 


& 
THIS-N 








OT THIS 











FTER many experiments, we 
have developed a super-flexible 
Fiberglas Sleeving which will not fray. 


This sleeving is made by an entirely new, 
recently-discovered process. Formerly, to pre- 
vent excessive fraying, it was necessary to 
saturate the sleeving, sometimes to a degree 
where stiffness became objectionable. The new 
BH Fiberglas Sleeving is as limp and flexible 
as string—you could tie any kind of a knot 
with it—yet the severest handling will produce 
only the merest fuzz at the end. 


NON-FRAYING - FLEXIBLE « HEAT-RESISTANT 
NON-INFLAMMABLE - WATER-RESISTANT 
NON-CRYSTALLIZING at LOW TEMPERATURES 


The new BH Fiberglas Sleeving is woven from 
the choicest continuous-filament Fiberglas 
yarns. It possesses extremely high dielectric 
strength, is water-resistant and, like all BH 
Sleeving and Tubing—is non-inflammable. 


All sizes, from No. 20 to 7%”, inclusive, are 
available. Writeforsamplesof this radically new 
and different sleeving today—in the sizes you 
desire. Seeingis believing! Bentley, Harris Man- 
ufacturing Co., Dept. M, Conshohocken, Pa. 


NON-BURNING IMPREGNATED MAGNETO TUBING « NON-BURNING FLEXIBLE 
VARNISHED TUBING « EaTeaeae AND NON-SATURATED SLEEVING 


BENTLEY, HARRIS MANUFACTURING CO. 


Conshohocken, Penna. 
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| elicMacler milli 
2. Hide Bolt Ends 


. —o Save Time, Labor, 


TYPICAL APPLICATION - 


Illustration shows the 
pleasing effect obtained 
by Meissner Manufactur- 
ing Co., by using Self- 
Locking Acorn Palnuts 
to securely mount the 
I. F. Coil assembly to the 
Shield can. 


DOUBLE LOCKING ACTION 


Whenthe Palnutistightened, its 
arched, slotted jaws grip the 
bolt threads like a chuck (B-B), 
while spring tension is exerted 
upward on the bolt threads and 
downward on the part (A-A), 
securely locking both. 


Weight, Cost 


Combining unfailing security 
and pleasing appearance, Self- 
Locking Acorn Palnuts are 
the ideal fastenings for mod- 
ern, streamlined electronics 
and radioequipment. Because 
of its powerful double locking 
action, one Acorn: Palnut re- 
places an ordinary nut and 
lockwasher, saving one part 
Rough, 
unsightly bolt ends are en- 


and one operation. 


cased in a smooth round 
dome. 


Madeoftempered spring steel, 
Acorn Palnuts are light in 
weight—low in cost—easily, 
speedily applied—can not 
loosen under vibration. In- 
vestigate Acorn Palnuts for 
present or postwar products. 
Send details of your assembly 


for samples and suggestions. 


Write for Palnut Manual No. 2, giving data on all types of 


Self-Locking Palnuts. 


THE PALNUT COMPANY 


66 CORDIER ST., 
IRVINGTON 11, N. J. 


ie 
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was the application of these bearings to aircraft. In 
this, needle bearings are proving extremely effective for 
both static and running loads as their small dimensions, 
high unit capacity, accuracy of alignment, low coef- 
ficient of friction, and reliability in meeting the de- 
mands of this vitally important service has resulted 
in their being considered as standard equipment for 
a wide range of airplane elements. Aijileron hinge 
bolts, control mechanisms, rudder pedal bearings, shock 
absorber torque arms, control of adjustable pitch pro- 
pellers and engine controls illustrate a few of the ele- 
ments in which needle bearings have been adopted as 
a replacement for the earlier solid bearings. 

Many of the applications to strictly wartime prod- 
ucts* have received an impetus for the use of needle 
bearings from an observation of their performance in 
pre-war products. Thus, although the steering shaft 
of a jeep calls for but an oscillating service, yet it is 
said to have been the continual operation of a high- 
speed printing press, hour after hour, that suggested 
the adoption of needle bearings to the steering mechan- 
ism of the jeep. This, not because of any continual 
running demands but for their long life and require- 
ment of practically no attention. 

While a heavy dragline crane is far removed in con- 
struction and application from any type of marine 
equipment, yet the immediate response of the needle 
bearing suggested its use in such craft as submarines 
and P. T. boats where the fastest kind of rudder action 
is of vital importance. 

The outboard motor, with its needle bearings, sug- 
gested the application of this type of bearing to anti- 
aircraft search lights where it is necessary that the 
light, in following an enemy plane in flight, shall be 
turned without appreciable effort as it picks out the 
course of the plane. The effective lubrication of these 
bearings enables them to remain in easy running con- 
dition for long periods in outdoor service without any 
attention. The use of these bearings in the fighter 
plane, with its demand for immediate response and for 
light-weight equipment, was inspired by the sensitive 
response of a vehicle governor thus equipped. 

The list of such applications as have been stimulated 
from peace-time products might be extended almost 
indefinitely. Conversely, wartime applications of needle 
bearings are likely to serve as examples and guides for 
their use in new peacetime products. 

The war-products use of this type of bearing does 
not mean a discontinuance, even for the present, of 
needle bearings in commercial products as there are 
many that are not directly war equipment but are em- 
ployed in the fabrication of such products as are needed 
in the war effort and as such are still sources of ap- 
plication for needle bearings. This applies especially 
to machine tools, including lathes, drills, shapers and 
special machinery such as gun boring machines, rifling 
machines, etc. 

Textile machinery has a strong place in the non- 
fighting war products as does printing machinery and 
other products applying to the graphic arts. Agri- 
cultural machinery also is vital to the war effort, since 
food is actually an implement of war, as well as a 
fertile field for the use of needle bearings. 

In nearly all types of mechanical equipment, the 

* See “Which Bearings for What Service,” November 1942. 
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The importance of Lumarith* (cel- 
lulose acetate base) plastics in the 
electrical field is a well-established fact. 


In film ... foil . . . and molded form, it 


guards against, electro-chemical corrosion — brings 


the equivalent of “free-air” protection to delicate 
electrical circuits. 

The illustration on this page shows Lumarith* 
in another application— putting its transparency, 
dielectric properties and toughness to full use. 
These test pliers are constructed to handle the 
“hot jobs” without danger of short circuits. The 
husky service man can bear down heavily— 

Lumarith* has the flexural strength to stand 
up to his grip without breaking. Thus, 
Lumarith* steps in to do a job where the 
brittleness of many of the other plastics 


resulted in too much breakage. 


*Reg. U.S. Pat. Off. 
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Molded by Kuhn and Jacob Moulding & Tool Co., 
Trenton, N. J. for Star Fuse Co., Inc., New York City. 


You are invited to draw upon our documented 
experience and laboratory data for both your 
short-range and long-range planning. Celanese 

Celluloid Corporation, The First Name in 
Plastics, a division of the Celanese Corporation 
of America, 180 Madison Avenue, New York 
City 16. 
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needle bearing replaces in size the average plain bea: 
ing and will carry heavier loads at higher speeds witl 


OVER 50 000 s \: out the need of expensive lubrication systems, th 


probability is that their use will be vastly extended 


Sele as aethg f | as war restrictions are lifted. Their hardened su 


faces mean long life, freedom from servicing and a lon; 


the STOCK hes : maintenance of the original fit or set up of the product 
PD ake ; f | to which they are applied. 


Among those suppliers active in the field of needk 
bearings and including those who have cooperated in 
making available data upon which this discussion is 
based are: Ball & Roller Bearings, Bantam Bearings, 
searings Co. of America, Gwilliam, Hyatt Roller Bear- 
ing, McGill Manufacturing, Orange Roller Bearing, 
Roller Bearing Co. of America, Rollway Bearing and 
Torrington companies. 







































Send blueprints or spec- 
ifications for quotations, 
you assume no obli- 
gation. 
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_— sono =| YOU MAY AGREE OR DIFFER 

= N ADEQUATE STOCK consisting of over two : : 

= thousand types and dimensions, all embodying Continued from p 125 
= . . ‘ ’ ; - 
Fo “ wericettioan the aid oth eee eae | the chemical industry remain in that mysterious realm 
See the Gals. a ee | of military secrets. However, the du Pont compan) 
= ments can be produced with accuracy and precision at * tl * easiest aie aes bis 
E] low cost. Roller, block and high speed silent chains are = | “ pros 12S esi — ; Sas ai sn : score ” a iste’ A 
carried in large inventories. = | ucts and processes all of which are importantly aid- 
Ss Write today for the E ing the United Nations. 
= CULLMAN Sprocket Catalog E. = 
ES ALDEN B. DOW, Architect (at the Fall Meeting 
= . . : - ’ 6 ; . 5 
= CULLMAN os COMPANY = | of the Society of the Plastics Industry, Inc. )— 
= 1352-E ALTGELD ST. CHICAGO (14), ILL. ‘Architecture in this country until today has been 





eS ne 


primarily an interpretation of past ages. The new 
architecture, however, attempts to interpret our own 


rere ideals. To do this architects are developing a new 
ad * LL vs * os language that puts into the hands of everyone bet- 


SINGLE REVOLUTION ter ways of developing his home. Today they are ap- 
| Fs . e ° e ° e 


proaching the plan not from the point of view of ex- 
terior appearance or style, but, first of all, from the 
point of view of function. They analyze the use of 
| color, surface and space relationships with the same 
purpose in view. In other words, we are approach- 
ing architecture from the point of view of human needs.” 


| at 




























































HEMAN GREENWOOD, Vice President in charge 
of International Division, Carrier Corp. (before Na 
| tional Foreign Trade Convention) 

“Cooperation between the United States and Latin 
American foreign trade committees studying standardi- 
zation of industrial products to accelerate exchange 
of goods is well along. When standards are discussed 
and specifications are being drafted in any Latir 
American country we endeavor to have the specifica- 




































WV tnevever extremely accurate control of intermittent ma- 






chine operation is essential the Hilliard Single Revolution 













Clutch is unequalled. Its accuracy has won for it the accep- 


tions, as adopted, read in such a way as not to exclude 
United States standard products. At the same time, 
we try to have them drawn rigidly enough to exclude 
unsatisfactory or poor quality products. Sometimes 
our own standards are expected. Some people might 
wonder why we do not insist on our United States 
standards being adopted. The answer is simple. We 
are not in a position to insist on any attitude. We 
can only cooperate with the local organizations. We 
will give them all the assistance we can; we will sug 


tance of Industry for cutting, punching and packaging 













operations 


pay! THE 


70 
4 WRITE HILuARD 
For information that will help CORPORATION 


you to adapt this clutch to your 106 W. Fourth St. 
needs ELMIRA, N.Y. 





















gest; we will endeavor to explain our own experience 
ut in the last analysis it is a matter of cooperation 
with our neighbors.” 


R wage 
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Significant Facts for Steel Users... No. 1 
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GRANITE CITY ELECTRICAL SHEETS 


sina provide increased production 
and better product performance 


Granite City on-the-spot quality control makes 
these benefits possible by assuring scale-free sheets 
of unusual flatness, greater ductility, uniform tem- 
per, grain structure and core loss. 


Users report less spoilage and rejects, clean 
punching, increased die-life, faster assembling and 
better performance of finished products. 


Our cooperation to the full extent of our ability 
on any electrical sheet problem is assured. 


GRANITE CITY STEEL CO. 


Chicago « Cleveland + Denver + Houston « Indianapolis 
Kansas City « Los Angeles + Louisville « Memphis «+ Mil- 
waukee + Minneapolis «+ Moline *+ New York « St. Louis 


eS 


HOT ROLLED SHEETS - COLD ROLLED SHEETS » STRIPLATES + TIN PLATE » TERNE PLATE + ELECTRICAL SHEETS « TIN MILL PRODUCTS ~ PORCELAIN ENAMELING SHEETS 
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nated with “Unbrako” years ago. 


“UNBRAKO” KNURLED 
SOCKET HEAD CAP SCREWS 


Fingers firmly grip the knurling—and 
production rides along in high—when 
“UNBRAKO” Cap Screws are part of 
your assembly line. Precision made, 
“UNBRAKO” also has unbelievable 
strength. Sizes from No. 4 
to 12” diameter. Write 
for "UNBRAKO” Catalog 


—today. Reg. U.S, Pat. Office 


OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX 594 


—— BRANCHES —— 
BOSTON © DETROIT © INDIANAPOLIS © CHICAGO © ST. LOUIS * SAN FRANCISCU 


where 
you 
need 


HEAT RESISTANCE 


in Strong, Dense 


PORCELAIN PARTS 


High mechanical strength and high re- 


sistance to rapid heat changes. Used 
for small bushings, rods and coils. Also 
where high dielectric strength is re- 
quired at high temperatures in ovens, 
toasters, roasters and immersion heaters. 


Send for Booklet. 


PORCE OMPANY 


41 Muirhead Ave. Trenton, N: J. 
eee 
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LINE UP FOR POSTWAR 


Formation of a new investment company titled Gen 
eral Electric Credit Corp., puts General Electric Co.. 
Schenectady, N. Y., in the active field of industrial plan 
ning for the transition from war to peacetime. Besides 
including the function of General Electric Contracts 
Corp., the new organization will actually broaden the 
scope of the older organization. Management will be 
the same and the main office will be located in New 
York. Provision 
and production work in connection with contracts which 
involve the use of G E products is the immediate pur 
pose of the investment company. 


for financing of war constructior 


Capital will be sup 
plied to those small companies which need it for the 
handling of war contracts and find difficulty in obtain 
ing credit. In the postwar period, the new company 
will not only provide financing for consumer goods but 
will also give increasing assistance in the purchase of 
other products of the parent organization. 


NEMA GAINS PUBLIC REACTIONS 
According to a survey of public opinion recently 
made by Psychological Corp. for Nema, the man on 
the street thinks the electrical industry in general gives 
the most for his money and does the most to raise 
his standard of living. In the survey, opinion regard- 
ing this industry was compared with opinion regard- 
ing aviation, chemical, and automobile industries. 
Questions about which one of these is likely to do the 
most for the American people in the future producing 
a majority indication for aviation which is also credited 
with doing the most to help win the war. Automo- 
biles were expected to be most likely to keep up em 
ployment afterwards. In a special section of the ques- 
tionnaire covering the electrical manufacturing in- 
dustry only, public confidence was expressed in ad- 
vertised brands, and opinion was that pre-war prices 
of electrical products had been going down while qual 
ity was improving. Those interviewed were about 
equally divided as to whether government operation 
of the electrical manufacturing industry would give 
more or less for their money. Some said, “govern- 
ment operates with no profit” and “government would 
run it cheaper’, while others countered, “government 
is inefficient . . 


. doesn’t know how .. . is extravagant.” 


Of significance is the finding that a majority thought 
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Placed end to end, the cartridges made for this war from brass 
produced by our mills would reach clear to the moon and more 
than halfway back to the earth—a total of 374,885 miles. 


cently Such volume production staggers the imagination— yet for 
lan on every cartridge in every billion produced by Western-operated 
ammunition plants, our brass mills are rigidly holding to un- 
believably close tolerances. 


l gives 
) raise 
‘egard- 
egard In addition, hundreds of thousands of tons of “tailor-made” 


Ea brass are being produced for many other types of war equip- 
do tne 


Soest ment by our mills at East Alton, Ill., and New Haven, Conn., 
reiting thereby contributing to the day when Victory will again make 
itomo- ; it possible for us to serve you. 
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prices a i Division of WESTERN CARTRIDGE COMPANY, East Alton, Ill. 
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The third in a series of plastics applications. 


“MIGHTY MITE” OF 
THE COCKPIT 






Diteienenne the pilot maneuvers 
his enemy into the center of his 
ringsight. His tensed finger bears 
down on this tiny switch and the 
fury of snarling death is unleashed from his blazing guns 
—fulfilling the destiny of another Nazi or Nip. 


















This war in the sky moves with incredible speed. A 
pilot has only a second to fire his guns. Failure of 
his gun-fire control switch might cost hn his life. 

Mindful of this responsibility, we are grateful that 
our 27 years of experience enabled us to design and 
engineer the intricate mold for thisimportant part. 
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AMERICAN INSULATOR CORPORATION, New Freedom, Pa. 


1 FFA {ATTANOOGA 


EVELAND - DETROIT - NEW RK + PHILADELPHIA 
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the electrical manufacturing industry should tell the 
public more about itself through advertising and other 
public relations activities. 


PLANNING RADIO’S FUTURE 


Sponsored by non-profit associations and societies with 
appropriate interests, Radio Technical Planning Board 
has now reached the stage of development where 
tables of organization and procedure have been drawn 
up and published. As required to achieve its objec- 
tives, the board is empowered to establish and direct 
panels, each of which is to concentrate its efforts on 
an assigned task. Projected panels are announced in 
a current release and cover: Spectrum utilization; fre- 
quency allocation; high frequency generation; standard 
broadcasting; UHF broadcasting; television; fac- 
simile; radio communications; relay systems; radio 
range, direction, and recognition; aeronautical radio; 
industrial, scientific, and medical equipment; and _po- 
lice and emergency service. Personnel is listed under 
“About People You Know.” 


POINTERS ON PACKAGING 











At the U. S. Forest Products Laboratory, Madison, 
Wis., a five-day packaging course is planned for some 
time in late November or early December. In cooperation 
with the American Management Association, the lab- 
oratory recently completed a similar course of instruc- 
tion and had for students a total of 128 men from 79 
concerns located in 24 states. Previously, similar 
tuition has been provided for Army and Navy person- 

























MEETINGS AHEAD 


Nov. 29-Dec. 3. American Society of Mechanical 
Engineers. Sixty-fourth Annual Meeting, New York, 
N. Y. Ernest Hartford, executive assistant secretary, 
29 West 39th St., New York, N. Y. 


Dec. 6-11. Exposition of Chemical Industries. New 
York, N. Y. Charles F. Roth, manager, 480 Lexington 
Ave., New York 17, N. Y. 


Dec. 8-10. National Association of Manufacturers, 
New York, N. Y. Noel Sargent, secretary, 14 West 
49th St., New York, N. Y. 


Dec. 10. American Standards Association. Annual 
Luncheon and Board of Directors and Standards Council 
Meeting. New York, N. Y. P. G. Agnew, secretary, 
29 West 39th St., New York 18, N. Y. 










Jan. 7. Society of Chemical Industry. Perkin Medal 
Award, Joint Meeting. American Chemical Society, Amer- 
ican Institute of Chemical Enginee:s, Electrochemical 
Society, and Societe de Chimie Industrielle, New York, 
N. Y. C. S. Kimball, secretary, 305 Washington St., 
Brooklyn, N. Y. 






Jan. 10-14. Society of Automotive Engineers. An- 
nual Meeting and Engineering Display, Detroit, Mich. 
John A. C. Warner, secretary and general manager, 
29 West 39th St., New York, N. Y. 


Jan. 24-28. American Institute of Electrical Engi- 
neers, National Technical Meeting, New York, N. Y. 
H. H. Henline, secretary, 29 W. 39thSt., New York 18, N. Y. 






Jan. 31-Feb. 2. American Society of Heating and 
Ventilating Engineers. soth Annual Meeting. New 
York, N. Y., A. V. Hutchinson, 51 Madison Ave., New 
York, IN... 
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1. Your costly time-taking pencil 
Originals deserve the best af help 
in performing their important tasks 











2. Aftera long run of blue- 
prints, however, the lines on a 
pencil original become smudjed 
and weak, so that the blue- 
Prints made from them are 
often hazy and illegible. 


STRONGER LINES 


IN BLUEPRINTS 

















reference. 








RESTORES 





























Photact prints. 














cloth. 
























PRESERVES: Photact pre- 
serves originals—the Pho- 
tact print takes the place of 
the original as a “master” 
for reproduction and future 


RESTORES: Photact re- 


stores old, worn-out tracings 
—cracks, smudges, etc., can 
be easily eliminated from 
the negatives so they will 
not appear in the finished 


DUPLICATES: Photact 


duplicates originals—as 
many “second” originals as 
may be needed can be repro- 
duced from the negative on 
Photact tracing paper or 


Pa 


SPOT FACE “218 DIA. 


3. But positives on Photact 


poper or cloth give you ink- 7S ~] c 
like lines of high opacity; so * 
A400 


that you can file away your 
costly original for safekeeping, 


‘a 


ACE 216 DIA 
4. With a Photact “master,” you can 
make os many biveprints as you need 
—each with strong, legible lines, 


3113.0) ORIEL 
5E SCR NOB 


Today’s pressure for speed in product 
production requires increased quantities 
of highly legible blueprints, brown- 
prints and black-line prints made from 


pencil drawings. 


But pencil drawings, with all their ad- 
vantages of speed and ease of correction, 
have a low opacity of line—and a ten- 
dency to smudge under frequent han- 
dling. As a result, blueprints from pencil 
originals generally do not have suff- 
ciently strong lines for quick legibility. 


Photact reproductions, on the other 
hand, have lines of high opacity which 
will not smudge or blur, so that large 
quantities of blueprints of consistent 
legibility can be made from Photact 


““masters.””’ 


For complete information about the Photact Process 
and Photact Papers and Cloths, write: Photact Dept., 
KEUFFEL & ESSER CO., Third & Adams Streets, 
Hoboken, N. J. 


EST. 1867 


KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. 

















CHICAGO . ST. LOUIS - SAN FRANCISCO + LOS ANGELES 


DETROIT ’ MONTREAL 
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ws CHROMALOX 


ELECTRIC HEATING UNITS 





CARTRIDGE UNITS 
applied to a 
mold or platen 


Drill holes of size to 
provide a snug fit, for 
as many units as are 
needed. A simply con- 
structed cover, held on 
with screws, protects 
the terminals. 















Picture shows 
lower surface of 
plate top 






STRIP HEATERS 
applied beneath 


platen or plate 


Weld studs to bottom 
of plate, for Utility 
Clamps, which hold the 
strip heaters firmly in 
contact with the plate 
insuring most econom- 
ical transfer of heat. 













Picture shows 


lower surface of a 
plate top he 


RING UNITS 
nested, to heat 


a circular area 


Weld studs to bottom 
of plate and with Util- 
ity Clamps hold nested 
units firmly in place. 
For moderate degree 
of heat use a simple 
ring. These units are 
simply strip heaters in 
circular form. 































Cartridge unit, strip heater 
and ring units as used 
above. All of these units 
come in a wide range of 
standard lengths or sizes, 
and have thousands of 
industrial applications, 























If you have a spe- 
cific application, 
write us with rough 
pencil sketch of conditions. Our 
engineering cooperation is at your 
service. Chromalox Catalog mailed 
on request. 


EDWIN L. WIEGAND COMPANY 


1530 Thomas Blivd., PITTSBURGH 8, PA. 
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nel. Specific subjects covered are corrosion, inte: 
wrapping and packing, fibreboard and fibreboard c 
tainers, fastenings, nailed wood crates, interior blocking 
and bracing, marking requirements, car loading, 
air-borne cargoes. Enrollment is open to non-members 
as well as members of AMA and registration can }y 
arranged with Henry J. Howlett, Secretary, 330 West 


HANDLING MAGNESIUM ALLOYS 


Released by Dow Chemical Co., Midland, Mich., 
technical film prepared to describe processing methods 
for magnesium alloys. In the film, information is 
dramatized on machining, welding, forming, riveting, 
and surface treatment. Requests for showings before 
engineering, industrial, and technical groups may be 
directed to the company and suitable arrangements will 
be made. 







INTO A PLASTIC FUTURE 


At the Fall meeting of the Society of the Plastics 
Industry, predictions concerning uses-to-be for plastics 
and materials of plastic derivation have been discussed 
at considerable length. Some of the more thought- 
stimulating of the lot include plastic wood frames fo: 
automobiles; airplane wings made of plastic imbedded 
paper which keeps its strength when wet 
because of plastic impregnation; and airplane propel 
lers and tail wheels of compressed plastic: impregnated 
wood. Among the achievements of the industry, at 
tention has been drawn to the fact that 85 per cent 
of its production is devoted to the war effort, and 
that this year’s sales volume will be over $500 million 
including chemical raw materials, plastic resins and 
molding powder, molded products and production equip 
ment. Keynote of the meeting, one important part of 
which included discussion of the classification of plastics 
by engineering properties rather than chemical com 
bustion, was that the most important advances in thi 
field were, as opposed to the discovery of new materials, 
advancement in knowledge of the use of present ones 
New horizons have thus been opened to such allied in 
dustries as glass and paper. 


glass fiber ; 


FOR STATISTICAL MINDED 















Figures from the 1940 housing census have beet 
gleaned and summarized from individual state reports 
by Edison Electric Institute, 420 Lexington Ave., New 
York 17, N. Y. The resulting report is primarily 11 
tended to call attention to the availability of the basi 
material, but the summaries have been arranged in such 
a way as to show the relations between electricity and 
other home appliances and _ facilities. instance, 
data are shown by states to cover water supply. I 
this tabulation, information is broken down by cow 
ties, and by such further subheadings as urban, rural 
nonfarm, and rural-farm with further details shown fot 
each metropolitan district (50,000 and over) togethe: 
with a separation of the fringe area so included. Origi 
nal bulletins can be ordered directly from the Superin 
tendent of Documents, \Washington, D. C. who ha 
issued a table showing prices of the reports for th: 
various states. 


For 


They cover for each county : occupancy, 
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Knife-Switch principle affords 4 surfaces 
of direct contact to assure maximum con- 
ductivity through the coupling. 
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SPLICING 


—T FE R mi NAL 


1. Unique locking principle using only 2 identical 
parts — no third part to stock or lose. 


2. Four-point ‘Knife-Switch'"’ wiping action assures 
minimum contact drop through the coupling, and gives 
a perfect electrical connection even under adverse 
conditions. 


3. AMP Diamond Grip insulation support gives maxi- 
mum protection for insulation at 


“PRECISION wire end of connection. 


ENGINEERING = 4, Cannot be uncoupled by pull 

APPLIED TO THE on the wire — tensile strain on 

END OF A WIRE” the wire tends to further engage 
the coupling. 

5. Visual inspection after assembly. Wire goes through 

the barrel of the splicing terminal, insuring against 


possibility of wire being only partly inserted in the 
barrel. 


6. Makes a connection which will withstand any but 
the most excessive abuses in service. Flexible copper 
and simple construction permit easy return to original 
shape if distorted in service. 


7. Insulation sleeving slips over entire assembly with 
ease. A fairly loose insulation sleeve expands to clasp 
oval formation of entire assembly — to remain firmly 
in place until removal. 


8. Offset tongue acts as wire stop, preventing the 
insertion of the wire to a point where it would inter- 
fere with the coupling. 


9. AMP crimping tools make all three crimps in one 
operation. 


AIRCRAFT- MARINE PRODUCTS INC. 


1521-35 N. FOURTH ST. Ba 
HARRISBURG, PENNA. 


TELEPHONE: HARRISBURG 4-O10! = sorpisitss witine orvicts 
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FOLDING DOUBLE CUPPED 
* WASHER LUGS x 


A SIZE and. TYPE for every need! 


WITH OR WITHOUT INSULATION GRIP 
SMALL OR LARGE SCREW HOLE 


For Standard, Extra Flexible Stranding and Solid Wire 
Made of Copper—Wire Sizes No. 18 to 6 
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50. Church Street 5713 Euclid Ave 549 W. Randolph St. 


Needham, Mass. 
Los Angeles, 4116 Avalon Bivd., Electrical Manufacturers Supply Co. 
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tenure and race; type of structure, outside finish and 
year built; state of plumbing and repair; number of 
rooms; number of persons in household; mortgage 
status ; and value and rent. 


HOW TO CONVERT QUICKLY 


I: fforts of various companies and organizations are cur- 
rently being put on the problem of quick conversion t 
postwar production with particular consideration fo: 
continuance of employment with the least possible inte: 
lude. Westinghouse Electric & Manufacturing Co 
East Pittsburgh, Pa., has announced that it has con 
plete plans in readiness for reconversion and the Na 
tional Association of Domestic and Farm Pumping 
Equipment and Allied Products Manufacturers hav 
likewise disclosed their intention to plan things so that 
500,000 electric water systems can be produced in the 
first year after victory. Ambition of the project is in 
dicated by the fact that the peak pre-war year of 1941 
represented only 347,000 such production units manu 
factured and sold. Work of this association is in line 
with plans formulated by the Committee For Economi 
Development headed by Studebaker’s Paul G. Hoffman 
At Westinghouse, resumption of production on electric 
appliances is expected to be accomplished within a few 
weeks after the conclusion of hostilities. This speed is 
due largely to the thought given their wartime manu- 
facturing layouts which were made with the reconver 
sion problem firmly in mind. Once again the state- 
ment is made that appliances of the immediate-post- 
war variety will differ little, if any, from pre-war prod- 
ucts. Among predictions made in connection with a 
recent report of their planning activities, significant in- 
dicated feelings are that: 1, while a period of readjust- 
ment to peacetime conditions must take place it should 
be no more difficult than the company’s adjustment to 
war; 2. Pent up demand for goods of peace will be un- 
precedented because these things, both in factories and 
homes, are wearing out; 3. Purchasing means will exist 
after the war as never before—in cash, bonds, and 
credit as owned or granted to the individual. 
Indications of the magnitude of problems involved 
in reconversion can be had from consideration of some 
of the current statistics for production, dollars-and- 
cents-wise. This year’s total sales of Westinghouse 
electronic tubes is to exceed $22 million dollars as com- 
pared with $1,873,000 for 1941. Ninety-eight percent 
of these are for direct war use. For the entire lamp 
division and including electronic tubes with incandes- 
cent and fluorescent lamps and allied products the 1943 
total will exceed $53 million dollars as compared with 
$38,908,000 for 1942. Meanwhile production of elec- 
trical indicating and measuring instruments has soared 
to 4000 per cent in the three years since 1940—in units 
from 700,000 to 28,000,000. 


WHAT RADIOS AND RANGES? 


Together with its third quarter dividend checks, Gen 
eral Electric Co., Schenectady, N. Y., is enclosing an 
illustrated questionnaire by means of which the com- 
pany’s 227,000 stockholders will have an opportunity 
of expressing their preferences concerning radio re- 
ceivers. Returns which come in on the attached, coded 
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nvolved Jim and Jane are heavy users of springs — in the machines 


they run in war plants — and in the appliances they use at 
home. The engineering skill that made these mechanisms 

so dependable is doubly appreciated today, when many 
a5 SA civilian goods are off the market for the duration. Mechan- 
percent = ical action usually relies on springs — and in the degree that 
a — these springs have been carefully designed lies the success or 
sn $004 failure of a mechanism. It is important now — it will be 
ok: wiih increasingly important when engineering talents return to 
of elec peace-time developments. 
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postcards will be correlated in the commercial researc} 
. receiver division of the electronics department. Ques 
tions cover present radio, type of radio desired, style 

finish, and time that a purchase is planned. Section 

are devoted to discussions and questions about fre 

quency modulation, home recording, portable radios, 
' | and radios for built-in use. General Electric’s Con 
sumer Institute is making a study of post-war kitchen 
range factors through a questionnaire study of 25,000 
families throughout the country. 












/ ANOTHER 
SPECIAL BY 
PROGRESSIVE 







RECENT STANDARDS 


Among publications of the several standardizing agen 
cies, current releases include: 

American Society For Testing Materials, 260 South 
Broad St., Philadelphia 2, Pa., a Symposium on Powder 
Metallurgy. This booklet results from the Buffalo 
Spring Meeting (in March 1943) of the Society. It 
includes illustrated papers and discussions by a number 
of authorities in the field and covers such subjects as: 
fundamentals necessary to apply powder metallurgy, ef 
fect of pressure on the properties of compacts, influence 




















For special heads, threads, finishes, of homogenization upon the physical properties of cop- 
2 i cp heaat SLD — 2 | per-nickel powder alloys, effect of particle size on the 
Th -upset— ‘ 
pita: “aimee caamanelieg ee | shrinkage of metal compacts, alloy powders, metal pow- 
q on Progressive. 25,000,000 is our 1 frictio me ee os ¢ 
BA AY stasrrs weekly output; customer satisfaction aer riction materia SD, anc 10t pressing oO meta 
our daily achievement. | powders, etc., etc. 


National Electrical Manufacturers Association, 155 
ST Saas ‘ia ALT | East 44th St., New York, N. Y. A standard for feeder 
TORRINGTON---CONNECTICHUT | voltage regulators (Publication No. 43-86) which 
marks the first time that all standards of a national 
character having to do with feeder voltage regulators 
and step type voltage regulators have been collated into a 
single volume. Among subjects treated are: tempera 
ture rise, effect of altitude, ratings, insulation, tempera 
ture, tests, performance specifications, bushing char- 
acteristics, guides for loading, efficiencies and losses, ac- 
cessories, and terminal markings. A complete section 
| is devoted to definitions of terms. 
American Standards Association, 29 West 39th St.. 
| New York 18, N. Y. A standard for fixed, composi- 
tion resistors (C75.7-1943). Covering units suitable 
for use in all non-specialized specification’ points in 
communication and electronic equipment, this is one of 
| the standards developed at the request of WPB with 
| the cooperation of the War and Navy Departments and 
| the radio industry. Considerations include: Perform- 
| ance requirements, test methods, standard dimensions, 
| standard resistance values, and ratings. In view of the 
fact that several hundred million of these general-pur- 
pose, garden-variety fixed composition resistors are 
| manufactured annually in the United States, this stand 
ard is specially significant. It is intended to control the 
preparation of new manufacturing facilities for the seri- 
ously scarce components. There are also implications 
toward easing field service for war products containing 
such devices by standardization in their original speci 






























BREAKDOWN 
TESTER 


A compact, portable testing 
unit ideal for laboratory or 
production-line use. 115 
volt, 60 cycle primary. Ad- 
justable secondary voltage 
of 500/1000/1250/1500/ 
750/2000/2500 volts. 
Many safety features com- 
bined with typical Acme 
high quality construction.. 
Write for Bulletin 140. 








ACME VOLTROL 


Provides a full-range, stepless control from 
0 to 135 volts. Accurate to within 4/10 volt 
adjustment. Not a resistance type unit; Out- 
put voltage is independent of load. Portable 
and panel types to meet all laboratory and 
production needs. Write for Bulletin 150. 








ISOLATING TRANSFORMER 


Especially designed for test room and laboratory 
use. Eliminates power line extraneous interfer- 
ence. Provides relatively unaffected, constant 








voltage for testing. Write for Bulletin 161. | fication by the engineer-designer. 
THE E ELECTRIC & MANUFACTURING co. | 
35 vee STREET ¢ ° e CUBA, N.Y. SOLDERS OF PRODUCTION 


bs Envisioning future difficulties in solder procurement 
PNW MeAL Mes Te | arising from shortages of tin, General Electric Co., 


| Schenectady, N. Y., went to work on the problem al- 
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‘itable When 9 repair job “‘come-backs’’ out of 10 can 

its in be traced directly or indirectly to failure of the 

me of insulation, it is important for every repair and 
with maintenance shop to pay keen attention to the 


‘s and ; 3 ; i ae 
. a insulation purchased and its application. 
Torm 


sions, You must have a close source of supply for a 
of the complete range of tapes, varnishes, micas, 
I-pur- sleeves, and specialties. You must have technical 
: a a application data for all types of motors, windings, 
or WV and services. You need assurance that every 
id esti ne ese form of insulation will be of uniform high quality 
ations . capable of withstanding the most severe 
aining demands of rated service. 


spect Westinghouse Insulating Materials, stocked 

INSULATING by over 100 Westinghouse Agents throughout 

MATERIALS the nation, meet those specifications. You can 

count on them to back up your own fine work- 

ement manship. Westinghouse Electric & Mfg. Co., 
ct Co., East Pittsburgh, Pa. Dept. 7-N. 


em al- J-06318 


ELECTRICAL MANUFACTURING, December 1943 .. . 219 




















most immediately upon our declaration of war. Up-to- 
date they can point to a saving of more than 850,000 
lb. of this precious commodity in the 23 months since 
Pearl Harbor. ‘Today’s solders at General Electric in 
clude a general purpose alloy containing 20 per cent 
tin, 1.25 per cent silver, 1.5 per cent antimony and the 
balance lead. It is usable with non-corrosive flux such 
as rosins or aniline phosphate, on bare, pretinned, or 
cadmium-plated surfaces and with a corrosive flux like 
zinc chloride on bare steel and zinc-plated copper or 
steel. Rupture strength at elevated temperatures is 
better than that of 40-50 per cent tin-lead solder. About 
the only change in technique required with the new 
material is the use of a hotter soldering iron since the 
melting point has been changed from 455 deg. F to 518. 
Another material used chiefly for high temperature 
jobs requiring good rupture strength contains 2.5 per 
cent silver and the balance lead, and melts at 579 deg. 
I. This solder does not flow and wet as readily as 
pure tin. It requires a corrosive flux on bare surfaces 
but works with rosin on pretinned metal. Two other 
compositions are being used for pretinning or dip- 
soldering in solder pots, but neither is recommended 
for soldering-iron work. One is 10 per cent tin and 
90 per cent lead and melts at 567 deg. F., while the 
other is 10 per cent tin, 1.5 per cent silver and 88.5 
per cent Jead. The second has somewhat better spread- 
ing creep qualities. Zinc chloride type flux is used 
with subsequent washing to remove residue. Despite 
these many changes, General Electric has not found it 
possible to change to low tin solders for every applica- 


| 
AIRCRAFT MOTORS tion. For instance, commutator winding joints still 


call for 100 per cent tin. 































MOTOR “A”—Type D26410 is wound for 1/10 HP ABOUT PEOPLE YOU KNOW 
24 volts DC at 7500 RPM; equipped with out- 
ner en conten ey In Chicago, IIl., at Johnstone Electric Co., Albert R. 


Weight with fan (as shown) 2.10 lbs Oves fro ric reside O ais 
Wolbtc deh tee Set tee Keeck moves up from vice president to president. 





MOTOR “B”’—Type D31420; 1/6 HP, 24 volts DC at 
2800 RPM; equipped with magnetic brake. 


Diameter of shell 3.125” 
Weight as shown 5.02 Ibs. 






MOTOR “C’—Type D31420 is wound for 1/3 HP, 24 
volts at 7500 RPM; equipped with outside fan 
for cooling for heavy service. 

Diameter of shell 3.125” | 
Weight with fan (as shown) 4.8 lbs. 
Weight without fan 4.68 lbs 


‘ 










MOTOR “C” is shown equipped with 2-pole “A.N.” 
connector. Motors “A’”’ and “B’’ are shown with base 
for “A.N.”’ connector of the number of poles required. 


Above motors can be built as follows: 
Speeds up to 7500 RPM. 
oes 12 or 24 volts BS 

range 1/100 to 1/3 ° J T ? S 
Weight and length vary with HP and speed. JOHN A. HUTCHESON R. H. SIEMENS 
Mounting and shaft to specifications. 

Magnetic brake can be built into any of these motors. 















As reported here in November, John A. Hutcheson 
What is your problem? is associate director of the Research Laboratories, West- 


inghouse Electric & Mfg. Co. 
THE OHIO ELECTRIC MFG. co. RCA Victor Argentina, wholly-owned RCA subsidiary 
5905 Maurice Avenue Cleveland 4, Ohio has for chief engineer R. H. Siemens in succession to 


Paul Bennett who has now returned to Camden, N. J. 
Mr. Siemens has been working in the Government 
Equipment Section at Camden. 


Former president and general manager Irving B. 
Babcock of Yellow Truck & Coach Mfg. Co. is elected 









220... ELECTRICAL MANUFACTURING, December 1943 





bout 
new 
» the 
518. 
iture 
per 
deg. 
y as 
‘aces 
ther 
dip- 
ided 
and 
the 
88.5 
ead- 
used 
spite 
id it 
lica- 
still 


Machines 


ion “on targets 
der-Root Counters. 
h machine stands 
r slowing 


.. for Users of your 


mers to 
d with built-in Vee 
they can see --- at any minute d where eac 
© its schedule - - - et 5 speeding UP © 

i interval. 


easier for your custo 


It’s far 
are equippe 


your machines 


in relation ¢ 
down.+-W 


hether it’s getting © 
production me 
prod omp 
‘son highly this ext 
rest- and shortages: 
Root Device 
i requirements - - - 
nt electrically or 
a Veeder- 


n help your machines 


1ary 
a to 
N. J. our customers’ production lines. 
VE p-ROOT 
oRPORAT aD 


nent 
are ap inc 


B. 
, nua 1 HARTFORD 2, CONN. 


ELECTR 4 * 4 > an 
Cc { x 
av l N ec er 
U CT RING, ) em 
I Al N \ F A T I aCe be 1943 2971 













vice president of General Motors Corp. and gene 
inanager of Yellow’s successor, GMC Truck & Coa 
Div. at Pontiac, Mich. 







THE MERCOID CORPORATION 


4211 Belmont Avenue, Chicago 41, Illinois 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL Se oa Sa . 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. Charles Shimer is chiei draftsman at American 


Burner Co., Chicago, I. 
a 7 f F 0 i D Vice president A. N. Morton 





















Im charge Of prod 


CONTROLS AND MERCURY SWITCHES tion, Mack Mig. Corp., Allentown, Pa., is appoint 


See catalog No. 600 for description of complete line 
















DA PRESSURE CONTROLS MERCURY SWITCHES 


membership on the advisory committee for the aut 
motive, farm and tractor liquid-cooled gas engine 


lustrv, WPB 

















) . . + * + * + + + , 7 }) 
roject engineer at Aerojet Engineering Corp. | 
. 3 


dena, Calif. is Robert M. Barnhart from the South: 
California Div., General Motors Corp 









LIQUID LEVEL CONTROLS 












1acn. 


Succeeding recently deceased George A. Mohr, Ray 
mond J. Griese becomes works manager of Bove 
Kkmmes Machine Tool Co., Cincinnati, Ohio 



























MERCOID Manager of the Pump & Compressor Div., Gardne 
FLOAT Denver Co., Quincy, Ill. is Ralph H. Rodolph. 
CONTROLS 










\t Lima, Ohio, C. Morgan Rifenbergh, former! 
physicist for Federal Telephone & Radio Corp., jou 
Westinghouse Electric & Mfg. Co. as design and 


velopment engineer 


R mmende 






ngineers’ Council for Professional Development 
makes Everett S. Lee, engineer, General Engineering 


\ 







All Mercoid Controls are equipped exclusively with mercury switches 
—assuring better control performance and longer control life 





laboratory, General Electric Co., Schenectady. N 









airman. 











Parker Appliance Company's chief process enginee 
at Euclid, Ohio is T. F. Brackett, previously chi 
methods engineer in the turret division of Emers 


Electric & Mig. 0 





































Krom executive vice pres 
ident to president of Ediso1 
General Electric Appliance 
Co. goes Ray W. Turn- 
bull. Retiring president 
A. D. Byler remains as 


consultant and director. 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring sndp terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 








































H. E. Simi, formerly chie 
engineer of Twin Coac! 
Co. and more recently chief 
engineer and plant manage 
for C. L. Gougler Machine 












aaa RAY W. TURNBULI 0.; joins the engineerin 
? ° aqaenar nt of Timken-T) 
Merely push the terminal on the base lepartmet : himken-De 
stud, and it snaps into place making a troit Axle Co.. Detroit. Mich. 
positive electrical connection. To re- 
move just pull it off; no screws to bother : 2 : ; 
with, no springs to bruise fingers. Longtime member of the engineering and development 
=. organization of Pe “lectric Switch Co., Goshen, Ind., 
Write today for descriptive folder illustrating our complete ganization of Penn I lectric . eae rT 
line of terminals, nipples, tools, base studs, etc. No obligation. Ralph Penn becomes director of engineering. 
Orders of Merit for distinguished service within West 
T E r C es inghouse Electric & Mig. Co. go to William B. Gero 
TRADE MARK for unusual executive ability as manager of lamp manu 







facturing; Dr. Aaron M. Hageman for organizational 
ability as manager of the engineering department; Dr 


BLOOMFIELD Lia Bla 8 a 


He 
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Not bullets, but surgical shoci:, has killed 
many a soldier in the wars of the past. * 


Shock is a breakdown of the blood circu- 
latory system. Blood vessels contract. Cir- 
culation slows down, almost stops. If shock 
is too severe, death results. 


Today, when a soldier is wounded, blood 
plasma is injected into his circulatory 
system. The plasma acts as a sort of pump 
primer... fills up the collapsed veins and 
arteries... starts the system working again. 
By thus counteracting shock, plasma saves 
lives and reduces suffering. 

The whole blood you give at a Red Cross 
blood donor station goes through much 
processing before it gets to the front as 
plasma. At many points throughout the 


processing accurately-controlled refrigera- 
tion must be used. 


To provide this refrigeration, General 
Electric has developed dependable refrig- 
erating equipment that is more efficient, 
more compact and more flexible—to meet 
difficult war conditions. 


This is only one of the many ways General 
Electric Refrigeration and Air Conditioning 
are helping to make a better world. 


a ee 
<< BUY WAR BONDS <7 
OPP PIII 


General Electric Company, Air Condition- 
ing and Commercial Refrigeration Divisions, 
Section 4312, Bloomfield, New Jersey. 


Sudustriial Refrigeration by 
= GENERAL @ ELECTRIC 


rational] 


nt: D1 Hear the General Electric Radic Programs: The ‘‘ HOUR OF CHARM,” Sunday 10 P.M., EWT, NBC...‘ THE WORLD TODAY” News, Every Weekday 6:45 P. M., EWT, CBS 
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Precision Porcelain 
For Electrical Use 


You can depend upon Colonial 


e Porcelain for uniformity of size and 
7 i quality. It is accurately made to speci- 
fications and burned in_ gas-fired, 


PTL Taae ees, omperature controlled kilns. Thus 
a each piece comes within acceptable 
tolerances. 

Colonial is the porcelain specified for thousands of 
electrical and radio appliances and other products where 
good insulation and corrosion resisting properties are 
required. We welcome your inquiry. 


The Colonial Insulator Co. 
937 Grant St., Akron ||, Ohio @ Chicago Office: 1706 Fullerton 






































Making connections 
right—the first time— 
is a cinch with Drake 
Industrial Soldering 
Irons and Solder Pots. 









That’s one reason they 
are so popular with 
fast-preducing Amer- 
ican Industry. Every 
need of industry can be 
met, too, for Drake has 





Drake Soldering trons 
and Solder Pots are 
available now with 
an A-1-A or better 
priority rating. Write 
now for Illustrated 
Folder. 





DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVENUE, CHICAGO, ILL. 
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gineering department; and James B. Whitmore for 















Roy D. Hall for his contribution toward lamp and 
radio materials utilization as staff supervisor of the en- 


mechanical ingenuity and ability as manager of indus- 
trial engineering and equipment development. 





Officers elected by Packaging Machinery Manutfac- 
turers Institute are: President, George A. Mohlman, 
president Package Machinery Co., Springfield, Mass. ; 
Vice Presidents, H. Kirke Becker, president, Peters 
Machinery Co., Chicago, Ill. and Frank B. Fairbanks, 
president, Horix Mfg. Co., Pittsburgh, Pa. Messrs. 
Mohlman and Becker also become directors together 
with H. Lyle Greene, vice president, J. L. Ferguson 
Co., Joliet, Il. 

United Engineering Trustees, Inc., title holding organi- 
zation for joint property of ASCE, AIME, ASME and 
AIEE makes F. Malcolm Farmer president. Mr. 
Farmer is vice president and consulting engineer, Elec- 
trical Testing Laboratories, Inc., New York, N. Y. 



















Lionel M. Searle manages Simplex Radio Div. of 
Philco Corp., Sandusky, Ohio. 









At Kellogg Switchboard & Supply Co., Chicago, IIl.. 
J. C. Kellogg, executive vice president, goes to the 
presidency to succeed Major Maurice K. McGrath. 
James H. Kellogg becomes executive vice president. 





X-ray section of Nema 
elects to chairmanship, A. 
H. Feibel, president of Kel- 
ley-Koett Mfg. Co., Coving- 


ton, Ky. 












At Leland Electric Co., 
Dayton, Ohio, W. F. Lis- 
man goes from sales man- 
ager to vice president and 
general manager being suc- 


ceeded by Paul D. Dale. 
























Former production manager 
A. H. FEIBEL H. C. Carter of Iron Fire- 
man Mfg. Co., Portland, 

Oregon, is now consulting engineer. 









Newly elected president of Institute of Radio Engineers 
is associate professor of electrical engineering, Hubert 
M. Turner, Yale University, New Haven, Conn. His 
predecessor was Dr. Lynde P. Wheeler, F.C.C., 
Washington. Among directors are television authority 
Lawrence C. F. Horle, consulting engineer, New York. 
N. Y., and William C. White, electronics laboratory 
engineer, General Electric Co., Schenectady, N. Y. 


American Institute of Electrical Engineers appoints 
chairmen: For committee on protective devices, J. B. 
MacNeill, manager of engineering, switchgear division, 
engineering department, Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa.; for board of examiners, H. 
S. Warren, consulting electrical engineer, New York, 
N. Y.; for marine transportation, W. N. Zippler, 
chief electrical engineer, Gibbs & Cox, Inc., New York, 
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Make War Bonds the Christmas Order of the Day. 
Urge your workers to make their personal Christmas 
gifts in the form of, War Bonds—and practice what you 
preach! Make this a 100% War Bond Christmas—to 
insure future Yuletides of peace and prosperity. 


Make up your own posters to spread the ‘“‘War Bonds 
for Christmas” story across your plant. Tell the story 
again and again on bulletin boards, in your plant maga- 
zine, and on pay envelope stuffers. 


But don’t forget your basic, all-important Pay-Roll 
Savings Plan. How’s it going, these days? Perhaps it 
needs a bit of stoking-up right this very minute, to 
hold its full head of steam against the competitive de- 
mands of the holiday season. 


's PAY THE BONUS 
al 


...and drive even harder on the pay-roll savings plan 


as 
! 


Well, you’re the man to stoke it! You can’t ex- 
pect it to keep running indefinitely on last summer’s 
enthusiasm. See to it that your participation percent- 
ages, and your deduction percentages, both end up the 
year at new levels. 


Every month, now your Pay-Roll Savings ought to 
run well ahead of the preceding month. For so many 
families that formerly depended on the earnings 
of a single worker, now enjoy the combined earn- 
ings of several. Such family incomes are doubled, 
trebled, even multiplied many times. 


Now’s the time to turn as much as possible of these 


increased earnings into War Bonds—War Bonds for 
Christmas ... and War Bonds the whole year ’round! 






GIVE THE PRESENT WITH A FUTURE—WAR BONDS! 


This space contributed to Victory by 
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ELECTRICAL MANUFACTURING 


This advertisement prepared under the auspices of the United States Treasury Department and the War Advertising Council 


. 









N. Y.; for electronics, S. B. Ingram, electronics re 
search engineer, Bell ‘Telephone Laboratories, Inc., 
New York, N. Y.; for principles of professional con 
duct, G. A. Waters, chief engineer, electrical division, 
engineering department, Wagner Electric Corp., St 
Louis, Mo. 


The new plant of Wright Aeronautical Corp. in north 
ern New Jersey is managed by A. Amundsen, form 
erly factory superintendent, Sperry Gyroscope C 


Manufacturers’ Equipment Co., currently being moved 
Gutter-wound Coils for Heavy Duty... Wound from Chicago to Milwaukee, Wis. has for president 


ay eel lamella): a Harry Schuster. 


Automatic Stop... Maximum Density Bernard L. Whelan succeeds J. Reed Miller to 
general managership of Sikorsky Aircraft Div., the 
United Aircraft Corp., Bridgeport, Conn. 


Hub Industries, Inc., Long Island City, New York, 
makes John J. Buckley production manager. 


Fluorescent Lighting Association appoints to its stand 
ards committee Charles A. Pollak, General Lumin 
escent Corp., John W. Mollica, Mobeco, Inc., John 


LIP MICROPHONE FOR ARMY RADIOS 


Direct current field coils and others requiring absolute 
accuracy and maximum density of wire turn location 

. . also transformer coils and others with insulating 
material between layers ... are wound on the No. 98 
Universal Winding Machine at a speed which materi- 
ally reduces cost: under that of hand winding. 


REGULATED TENSION. Unrolling tension device and 


compensator automatically regulate wire tension from 
wire-reel to winding arbor. 


AUTOMATIC STOP MOTION. Prevents damage to feed 
mechanism by any obstruction in path of carriage. Also 
stops machine if reverse mechanism is incorrectly set. 


AUTOMATIC REVOLUTION COUNTER. Positively stops 
winding at any predetermined number of turns 
without ‘‘over-running’”’. 


MAXIMUM DENSITY. A system of wind termed ‘“‘im- ; 
bedded layer”’ accurately places the wire in the grooves Y ee 4 
formed between turns. . 


yw on the upper lip back, acting as_ buffers 
and sustained in posi- against puffs of air from the 
tion by bands around the mouth which would other- 

mr ears, the new Army Signal wise cause confused or un- 
Bulletin 96-103 Corps lip microphone fits intelligible sounds. Outside 
Spool-wound coils without insulation be- easily under gas masks and noises enter at both sides of 


Cross-wound coils (lattice-type)— Bulle- 


Layer-wound coils, automatically wound 


tween layers—Bulletin 102 dust respirators. It has been the microphone’s diaphragm 


Paper-insulated coils—Bulletins 104 and designed particularly for use in equal volume, and thus 
£05 aD in tanks and under conditions cancel themselves, while 


where free use of the hands speech enters the opening 


is advantageous; can with- nearest the mouth. The fre- 

UNIVERSAL WINDING me ae stand total immersion for quency response is from 200 

about 10 min. without injury to 4000 cycles at normal alti- 

P.O. Box 1605, Providence 1, R. I. to mechanism. To increase tude. Here illustrated is a 

clearness in reproduction the new midget combination—the 

microphone is provided with lip microphone and a compact 
breath shields in front and earphone headset. 


CCRC ee MMe ed a 
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LABORAT ORY REPORT 


| * | 3 SUBJECT: 


Diclectric Strength 


Insulation Tesistanc, 
c. 


o 


0 i V E | if ! _— "esistance 
R . oe & 
E if F 0 T i ~ “sistance to Solvents 


Flexibiliey, 


Of course, this is a simulated laboratory report. But the 
conclusions reached are real and true, whether obtained 
by testing instruments or by actual duty. 

One important reason for the performance of *LEXEL 
insulated wire and cable is the fact that the insulation is 
CENTER-SEALED. *LEXEL forms a continuous helical 
tube in which the conductor is automatically and perma- 
nently centered through every inch of its length. The tube 
seals itself by heat. Insulation is uniformly effective at all 
points. 

*LEXEL Insulation Wire is an approved military speci- 
fication for compact installations in low-tension service, 
such as controls, instruments, lead-in and hook-up wires 
and electronic circuits. 

Ask for additional information and names of manufac- 
turers who supply *LEXEL (cellulose acetate butyrate) in- 
sulated wire. 


CUSTOM-MADE INSULATION 


As a regular service, Dobeckmun engineers also develop laminated 
insulation products, custom-made to special purpose specifications, 
such as slot cell and phase insulation for motors, insulation for 
shipboard cables and other uses. If your requirements are unusual, 
call on us. 


*“LEXEL” is a registered trade-mark of The Dobeckmun Company. 
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“NOT 5° VARIATION IN 
A 24 HR. TEST OF OUR 
STA-WARM HEATER” 


HERE'S UNIFORM HEAT 
For Compounds Used In 
HIGH SPEED PRODUCTION 


If you heat wax, pitch, resins, chemicals .. . do 
you realize how much maintenance of correct and 
uniform temperature can help you hold production 
at high levels? 

Materials can be heated to, and held within, 
tolerances of one half degree plus-or-minus, under 
ideal conditions, in Sta-Warm electrically heated 
tanks and kettles. 

Under disadvantageous conditions, Sta-Warm 
heaters now in use are holding to temperatures 
within a four or five degree range. That’s well in- 
side of practical high speed working limits. 

The reason Sta-Warm assures you of uniform 
heat required on dipping and spraying operations 
is found in the way electrical circuits are wound 
completely around sides and bottom of each vessel. 
Sta-Warm design makes the heat available where 
it is needed. Accurate thermostat control does the 
rest, compensating for constant dipping of cold 
materials in the solution and compensating for 
fresh materials being added to replenish the supply. 

Ifyouareopen 
to a better solu-, 
tion to your 
compound heat- 
ing problems, 
let Sta-Warm 
engineering 
service help you. 
No obligation. 
Write... 


STA-WARM 
ELECTRIC CO. 


565 N. CHESTNUT ST. 
FAVENNA, OHIO 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 
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C. Sabatini, Colonial Lighting Div., L. C. Marshall, 
Sola Electric Co., and Harry Weiss, Supro Lux Mfg. 
Co. Sub-committees cover fluorescent tubing, fluor- 
escent lamps, fluorescent fixtures, transformers, and 
other accessories. 


Leaving Air Associates Inc. where he was assistant 
chief engineer, C. F. Thompson joins Sperry Gyro- 
Garden City, L. I., 
gineer for the company. 


scope Co., N. Y. as research en- 


National Machine Tool Builders’ As- 
President, James Y. Scott, president, 


New officers in 
sociation are: 


JAMES Y. SCOTT J. L. TRECKER 


Van Norman Co.; first 
vice president, Joseph 
L. Trecker, executive 
vice president, ‘Kearney 
& Trecker Corp.; and 
second vice president 
W. P. Kirk, vice presi- 
dent, Pratt & Whitney 
Div., Niles - Bement - 
Pond. 


Chief engineer of the 
Naval Aircraft Factory, 
Philadelphia, Pa. is Cap- 
tain Ralph S. Barnaby, 
promoted from the rank 
§ Commander and the position in technical matters, 


W. P. KIRK 


of assistant chief engineer. 


Parr Electric Co., Newark, N. J. elects to presidency 
George Parr. Other officers are Charles McKew 
Parr, chairman and treasurer, Charles E. Ness and 
Ralph A. Forsyth, vice presidents, and William 
McCandless, assistant to vice president. 


Linwood F. Millen leaves position as chief liaison 
engineer, General Fireproofing Co. to become B-29 
engineering co-ordinator at Bell Aircraft Corp., Mari- 
etta, Ga. 


Radio Technical Planning Board has for panel officials : 
spectrum utilization, chairman, Dr. A. N. Goldsmith, 
New York, N. Y., vice chairman, Dr. R. H. Manson, 
Stromberg-Carlson Co., Rochester, N. W.; frequency 
allocation, chairman, Dr. C. B. Jolliffe, RCA Victor 
Div., Camden, N. J., vice chairman, F. M. Ryan, 
American Tel. & Tel. Co., New York, N. Y.; high-fre- 
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We are just as fussy as you! 


MANY manufacturers of electrical devices require stamped 
metal parts of absolute dimensional accuracy. If you are 
among those who must have close tolerances use Stewart Stampings. 
Frequent checks by micrometer, snap gauge and other pre- 
cision instruments are your assurance that any part manufactured 


under the Stewart name conforms to specifications. We are just 
as ‘‘fussy’’ as you. 


We carry hundreds of items in stock to meet 
practically every installation requirement. 


Odd shaped pieces stamped and formed from 
strip or wire on high speed machines. 
Our Tool Room is equipped to make dies for 
your Special needs. 

Send for samples and quotations. Let us}have 
your blue prints and specifications. 
Quick Response to Inquiries 


HOT TINNING 
NICKEL, CADMIUM, SILVER AND ZINC PLATING 


All pieces can be furnished in any desired finish 


STEWART STAMPING COMPANY 
621 E. 216th Street, New York 67, N. Y. 


LUGS, 
CLIPS 


e 
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HOW TO HEAD A RIVET 
IN PLIABLE MATERIAL 


CHERRY BLIND RIVETS of the hollow type 
are shown above holding a rubber cleat 
to a rubber conveyor belt. Both hollow and 
self-plugging types of Cherry Rivets make ideal fasten- 
ers for pliable material because they are headed by 
means of a pulling force. There is no hammering on 
rivet heads—no bucking bar needed. 

Application is faster than with conventional rivets and 
may be done with inexperienced labor. 

There are undoubtedly many places where you too 
can use Cherry Rivets to save time, reduce costs and get 
a better job. Ideal for speeding up work on war jobs. 
Get the full story on Cherry Rivets now. 


Self-plugging type with — — 
brazier and countersunk 
' heads. Mandrel is puiled ha ey 
through rivet and perma- lar) cd 
nently plugs it 4 < 
TL TT ialhaneh 


WRITE FOR HANDBOOK telling how to 
use Cherry Rivets. Address Department 
A-118, Cherry Rivet Company, 231 Winston 
Street, Los Angeles 13, California. 


Cherry Rivets, their manufacture and application are covered 
by U.S. Patents issued and pending 
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quency generation, chairman, Roger M. Wise, Syl- 
vania Electric Products, Inc., New York, N. Y.; vice 
chairman, H. Argento, Raytheon Production Co., 
Waltham, Mass.; ultra-high-frequency broadcasting, 
chairman, G. E. Gustafson, Zenith Radio Corp., Chi 
cago, Ill.; vice chairman, Dr. C. M. Jansky, National 
Press Building, Washington, D.C. ; television broadcast- 
ing, chairman, D. B. Smith, Philco Radio and Tele 
vision Corp., Philadelphia, Pa., vice chairman, I. J. 
Kaar, General Electric Co., Bridgeport, Conn.; fac- 
simile broadcasting, chairman, j. V. L. Hogan, New 
York, N. Y., vice chairman, Charles Young, RCA 
Victor Div., RCA, Camden, N. J. 


H. W. Tenney, formerly 
assistant director Westing- 
house Research Labora- 
tories, now assists Thomas 
I. Phillips, vice president 
in charge of the company’s 
Pittsburgh Div. He will 
help in co-ordination of en- 
gineering activities. 


At Toledo Scale Co., To- 

ledo, Ohio, M. A. Weck- 

erly, now research engineer, 

was previously development 
W. TENNEY engineer. 


John Woodworth, formerly general foreman, Salem 
(Mass.) Tube Plant, Sylvania Electric Products Inc., 
becomes superintendent of the Wakefield (Mass.) Div. 
and J. J. Jackman, also from Salem, manager. 


C. B. Schmidt succeeds Frank Silloway, vice presi 
dent of Deere & Co., to presidency of Farm Equip 
ment Institute. He is general manager, De Laval 
Separator Co., Chicago, Ill. Vice president George 
L. Gillette of Minneapolis-Moline Power Implement 
Co. is the new chairman of the executive committee. 


Carl C. Nelson is promoted from engineer to manager 
of the control division of Electric Machinery Ci, Min- 
neapolis, Minn 


Dr. Rolland M. Zael, general manager of operations, 
Sylvania Electric Products Inc., Salem, Mass., becomes 
general engineering manager for lighting products. 


. AND ABOUT COMPANIES 


Bruce & Hubbell Engineering Co., 50 School St., 
Walpole, Mass., changes its name to Conveyor Spe- 
cialty Co. 


Within Sylvania Electric Products Inc., a four-story 
ex-knitting mill in Wakefield, Mass. goes into the pro- 
duction of radio tube internal assemblies which will be 
taken to the plant in Salem for completion; while in 
Williamsport, Pa., a five-story building is being con- 
verted to production of electronic manufacturing and 
testing equipment. Meanwhile in Bayside, Long Island, 
plans for the previously locally opposed (reported here 
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SPARE PARTS BOXES 


Illustrated are just a few of 24 available stock sizes. Made as 
per Bureau of Ships specifications 42B9 (INT) for ship-board 
use, Electrical and Mechanical. Of 16-gauge steel; navy grey 
finish. Mass production permits Cole’s new low price policy. 


Write for Stock Sizes and Price Listing. 


IMMEDIATE DELIVERY 






No. 1025—1 4 ™ 
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No. 1025—14 
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(Partitions not included) 


No. 1025—6 
a re ae 


COLE STEEL EQUIPMENT CO. 


349 BROADWAY © NEW YORK CITY 
FACTORY: BROOKLYN, N. Y. 









STEEL -mosr VERSATILE OF 


METALS IS LIMITED ONLY BY 
MAN'S INGENUITY... ... 


Workman’s Familiarity With Steel Fabri- 
cating Speeds Production. ...... 


HE BROAD RANGE of desirable characteristics 
obtained by . . . combinations of chemical analysis 


. . cold working . . . and heat treatment . . . makes 
steel the most versatile of metals. The steady growth 
in steel production is proof that engineers, designers, 
fabricators, and consumers are increasingly conscious 


of the many advantages steel offers. 


Thomastrip offers a wide variety of the many refine- 
ments found in Cold Rolled Strip Steel—accurate gauge 
... finishes for painting or plating .. . uniform tempers 
ranging from dead soft to hard ...special type edges... 
non-scalloping deep drawing quality .. . low and high 
carbon content ... fine grain for special requirement 


. and a variety of non-ferrous and lacquered finishes. 


Thomastrip coated with zinc, copper, brass, nickel, 


solder or tin affords an ultimate finish for your product. 


Many problems have been solved by the use of 
Thomas specialized cold rolled strip steel. Our 


cngineers are at your service. 





bup 


BRIGHT FINISH NOT COATED, SOLDER COATED, ELECTRO- 
COATED WITH NICKEL, ZINC, COPPER, BRASS, AND LACQUER 
COATED — IN COLORS 


THE THOMAS STEEL CO. - WARREN, OHIO 
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in July) campus-like research center are approved by 
the city, and the 28% acre tract is purchased. AIl- 
though wartime restrictions will prevent immediate de- 
velopment of the unit, nevertheless the present struc- 
tures will be renovated for use by a research group. 

Expanding its activities, Sheffield Corp., Dayton, 
Ohio, goes into development and production work on 
optical form grinders, precision thread grinders, cham- 
fering apparatus, and other machine tools new to its 


| usual line. 


| C. A. Marston having died, C. A. Marston Co., Brain- 


tree, Mass., manufacturer of time study machines, has 


been purchased by Bay Products Corp., Boston. 


Elwell-Parker Electric Co., Cleveland, Ohio, cele- 


| brates the 50th anniversary of its existence and simul- 
| taneously the 50th anniversary of the powered indus- 






trial truck industry which it started. 


Lifetime Corp., Toledo, Ohio, makers of microphones, 
speakers, and sound equipment, change their name to 
Lifetime Sound Equipment Co. 


Trebling its factory manufacturing facilities, Ferranti 
Electric, Inc. moves its manufacturing division from 
Manhattan to downtown Brooklyn, N. Y. Its offices 
are being moved into the RCA Building, New York 


a, NM. Y. 


Name of the former Pump Engineering Service 
Corp. Div., Borg-Warner Corp., Cleveland, Ohio is 
now Pesco Products Co. 


In the aircraft engine building at Ford Motor Com- 
pany’s River Rouge plant, Detroit, Mich., five 160 x 25 
ft. bays constitute an addition to the electro-plating de- 
partment. Indium, silver, and lead facilities will be 
available for aircraft engine work in what is reputed to 
be the world’s largest plating plant. 


Chandler-Evans Corp., South Meriden, Conn., with- 
out change in management, becomes part of Niles- 
Bement Pond Co., Haniilton, Ohio. 


After a two year period during which it made parts for 
bombers of Glen L. Martin Co., Belanca Aircraft 
Corp., Newcastle, Del., resumes the production of com- 
plete airplanes—the Ranger army gunner trainer. 

At Rochester, N. Y., Bausch & Lomb Optical Co. 
simultaneously celebrates its 90th anniversary and the 
production of its three millionth pound of optical glass 
since Pearl Harbor. 


Grenby Mfg. Co., with plant in Plainfield, Conn., 
expands its former activities of making machine tools, 
goes into the electronic equipment field. 


In Chicago, Zenith Radio Corp. purchases Microtube 
Labs., producers of midget tubes for hearing aids. 


Kurbak Electronic Corp. incorporates in Illinois to 
engage in the making of electronic products. 
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Combine Drying under Vacuum with Impregnating under Pressure 


Stokes Impregnators and Dryer-impregnators 
are highly efficient apparatus ... widely used 
not only for impregnating electrical cable, 
armature and transformer coils, etc., but also 
for rope, lumber, cops, fibre tubes, pulleys, 
emery wheels and many other materials .. . 
wherever thorough impregnating is needed to 
project products against moisture, oxidation, 
excessive wear or other destructive agencies. 


We engineer and build this equipment in many 
standard as well as special sizes and types to 


~~ 


meet individual requirements . . . for electric, 
steam or oil heating. Shown above is a 
“special” electrically heated impregnator. 


For 40 years we have pioneered high vacuum 
methods and apparatus... for drying, impreg- 


nating, evaporating, extracting, etc. Consult 
with us. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney,P.O. Philadelphia 20, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis 
Cleveland, Detroit 
Pacific Coast Representative: L. H. Butcher Company, Inc. 


PROCESSING =| 7) |- 
EQUIPMENT 39=—- >=. 
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Brief reviews of technical infor- 
mation available through vari- 
ous suppliers of essential materi- 
als, electrical and mechanical 
parts, equipment, motors, drives, 


of various kinds. 


REVERSE CURRENT RELAY. Bulletin 291 
shows details. Unit under consideration is specifiable 
for reverse current protection, as a voltage sensitive 
relay, and as a magnetic contactor between generator 
and battery in charging circuits. Text, illustration, 
and diagram combine to elaborate on the features which 
include voltages from 6 to 300, contact capacities to 
200 amp., SP and DP construction, auxiliary make 
contact, low current consumption, easy adjustment, 
copper to carbon arcing contacts, laminated copper 
brush main contact, heavy duty construction, and ac- 
curate dependable operation. Part of the presenta- 
tion is devoted to a list of the information requested 
for specification. C. J. Anderson & Co., 212-222 
West Hubbard St., Chicago, III. 


COMPRESSED AIR ACCESSORIES. Catalog 
of power and control air line equipment. Items 
include hose clamps, air blow guns, air hose couplings, 
hose clamp sockets, hose clamp plugs, engine clean- 
ers, sand blast cleaners, and air liquid spray gun. 
Special basic features are discussed at some length 
before the cataloging of details is begun. These fea- 
tures are emphasized by text and cut-away drawings, 
and their implications are considered for the product 
in use. Each of the units in the previous list is il- 
lustrated and described in a wide variety of types and 
full, catalog-type data is included for each. Hansen 
Mfg. Co., Cleveland, Ohio. 


ELECTRONIC EYES, EARS, FINGERS. Pre- 
sentation of survey of company’s facilities. Indicating 
its desire to make these facilities as broadly available 
as possible to government agencies and manufacturers 
engaged in winning the war, the company starts its 
display by describing and illustrating the arrangemen 
of its physical plant. Text keys with illustration to point 
out the exacting nature of work undertaken by engi- 
neers and development personnel. Equipment shown 
includes a television transmitter in progress and the part 
played in the development of it and other apparatus by 
facilities for building special vacuum tubes, for ultra- 
sensitive electrical and physical testing and for testing 


the reactions of products to atmospheric extremes and 
physical violence. Among the production facilities 
shown are parts of the model shop, machine department, 
and finishing and plating sections. Space is given to a 
description of the special training school maintained 
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Vew Bulletins, Catalogs, To Aid You 
In Specifying Materials 


controls, finishes, etc., for inte- 
gration within complete products 


Engineer-designer and execu- 
tive readers of ELECTRICAL 


December 19438 


and Parts 





MANUFACTURING may forward 
requests for copies, preferably 
upon letterheads of their com- 
pany, directly to the manufac- 
turer, at addresses indicated. 


for employee development. Other sections discuss tele- 
vision in its pre- and probable post-war manifestations ; 
electronic direction finding as it bears on the combat 
activities of ground, sea, and air combat units; (and 
also as it can later be expected to apply to commercial 
shipping and air transport) and UHF transmission 
with its special advantages. The presentation closes 
with the expression of desire to put the described fa- 
cilities at the disposal of private industry for widespread 
distribution of electronic devices in days of peace to 
come. Hazeltine Electronics Corp., 1775 Broad- 
way, New York, N. Y. 


IF SPEEDS ARE TO VARY. General catalog of 
variable speed control units. Comprising complete en- 
gineering data on variable speed transmissions and 
motor pulley and variable speed motor-containing 
drives, booklet G-435 is based on seven advantages for 
power transmission equipment of these types. Im- 
portance is allotted to the ability of the apparatus to 
compensate for the following variable conditions, some 
of which are factors in almost every phase of indus- 
trial production: (1) processing different sizes, shapes, 
or grades of products on the same machine; (2) ac 
commodating for changes in composition, molecular 
construction, density, or character of material; (3) 
variance in temperature of atmospheric conditions; (4) 
changes in production schedule; (5) changing peri- 
pheral speed of product during manufacturing opera- 
tion; (6) synchronizing the speeds of parts of the same 
machine or machines operated in series; (7) variance 
in number or skill of machine operators. Different 
devices within this family of transmission equipment 
are shown to be capable of positive transmission of 
power .at all speeds; any speed on any driven unit at 
any time; proportionate power consumption ; compact 
integration within design; wide ratio of variation; high 
efficiency; large range of sizes, designs and controls; 
and adaptability to wide diversity in points of specifi- 
cation. Operating principles are discussed at length 
and illustrated by sketches and diagrams, and many 
pages of tabular data give essential aid to specifica- 
tion. Thought-provoking sections are appended to 
the specific description of each style and modification 
to show a large variety of current use points. Reeves 


Pulley Co., Columbus, Ind. 
NEAR-INFRARED AND TOMORROW. \Vith 


the suggestion that it is simultaneously possible to 
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A NEW ABUNDANT REPLACEMENT FOR CRITICAL MATERIALS 


Lett: Raw PRESTITE switch plate for com- 

; Eeepnications equipment. Right: After firing. 
pite volumetric change of 30%,a tolerance 

than 142% is guaranteed. Note 


wre 


Py rSacey yl if Far ste oe pressure-molded 


ceramic-can be molded to CLOSE TOLERANCES 


PRESTITE parts ranging from simple, tiny It is easily worked...can be cored for in- 
bushings to large complicated shapes (up to tricate internal cavities—and mass-produced. 
120 square inches, projected area) are being It is replacing other materials—in many 
mass-produced to a Westinghouse-guaranteed cases, permanently—for high-speed pump 
tolerance of 142% or less. In some cases, valve seats, sand blast nozzles, bus supports, 
tolerances of 1% are being attained. Where brackets and many other products. Where 
extremely close fit or precision is required, parts are subjected to arcing, as in ignition 
close-tolerance molding of PRESTITE parts distributors and cable sleeves, non-carbonizing 
can be supplemented by machining before, or PRESTITE provides a superior replacement 
grinding after, firing. for organic materials. 

As a result, product designers are turning to If these qualities and applications suggest 
PRESTITE as a replacement material for a possible answer to your product-problem, 
parts requiring a degree of precision not com- we'll be glad to help you solve it. 
monly associated «th ceramics. PRESTITE * 
also offers oth’. basic benefits, For example: GET THE FACTS ABOUT PRESTITE. New PRESTITE Book 
it rivals alloy steel in compressive strength... shows applications in many fields... presents technical 


is as light as aluminum... isn’t fazed by heat working data for designers... design suggestions and 

. et 4 , é limitations ... charts and test results. Write today, for 
up to 800° C...is impervious to moisture B-3121, “Facts about PRESTITE”. Westinghouse 
and chemicals except hydrofluoric acid. Electric & Mfg. Co., East Pittsburgh, Pa., Dept. 7-N. 


J-05141 


Westin nghouse PRESTITE 


PLANTS IN 25 CITIES. OFFICES EVERYWHERE 


tion 
ves 


Vith 


to The pressure-molded ceramic that can be...CORED.. WORKED...JOINED TO METAL...designed with METAL INSERTS 
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SNGHIRIGIN 


Dust Comparison 


* 
In size . . . in power output... in 
unfailing accuracy ... in absolute de- 
pendability . this miniature self- 


starting, self-lubricating, synchronous 
motor challenges all comers. 


* 
Small—only 234” in diameter by 15%” 
deep. Pulls up to 8 oz. direct load 
continuously at 1 RPM. Brass gears, 
hardened steel shafts, steel pinions, 
oil-impregnated double bearings—with 
sealed-in supply of special oil surround- 
ing all moving parts. Operates at tem- 
peratures 40 degrees below zero to 
140 above. Standard speeds, from 
1 to 300 RPM. Other speeds if desired. 


* 


The “SYNCHRON”’ factory is busy, 
doing special assignments for the Army 
Air Forces and the Navy, but we will 
welcome an opportunity now to figure 
with you on your post-war miniature 
motor requirements. Samples and en- 
gineering data sent free on request. 





— Write \., Put this 
Today for “*Tiny 
the New F Timer 

sYNCHRON “GBS to work 

Catalog Tiny Timer for you 


HANSEN MANUFACTURING CO., INC. 
PRINCETON 3, INDIANA 
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work all-out toward winning the war and at the same 
time plan for peace, Bulletin No. 1043 asserts that 
industry has approved the near-infrared process: Be- 
cause it is easily and quickly installed, because it makes 
possible faster and better production, and because it is 
capable of lower installation and operating costs than 
many other methods of providing controlled heat. These 
points are substantiated by a series of case history 
showing the problems confronting certain manufac- 
turers and describing and illustrating the facilities which 
were put in to solve that problem. Space is devoted 
to a directory of industries with individual footnotes 
as to processes which can be facilitated. Fostoria 
Pressed Steel Corp., Fostoria, Ohio. 


COLD CATHODE VS. FLUORESCENT. Con- 
tinuous tube light-source principles and system com- 
ponents compared. Described as a combination of the 
best features of fluorescent tube and luminous tube 
lighting, cold cathode is considered in terms of its 
functional advantages. Points discussed include utility 
and ease of integration, possibilities for color harmony, 
comparative safety, life, efficiency and economy. Com- 
ponents cataloged and described include both indus- 
trial and commercial type transformers for which rat- 
ings and dimensions are provided. Further space goes 
into an exhibit of typical points of service. Acme 


Electric & Mfg. Co., Cuba, N. Y. 


AUXILIARY ELECTRIC SETS. Leaflet on air- 
borne gasoline driven ac. electric plants. Models are 
listed for 350, 1000, and 2000 watt, 4, 5, 6, and 7% 
kw. Designed for use in flight, design is shown as 
stressing attention to details of weight; dependability ; 
“asy starting; quiet, smooth operation; economy, and 
ability to operate on aviation fuels. Weights and di- 
mensions, ratings, and engine details are given in full. 
D. W. Onan & Sons, 39 Royalston Ave., Minne- 
apolis, Minn. 


VIBRATION-PROOF ASSEMBLY. Leaflet in- 
troduces new type locking nut. Consideration of the 
current need for assemblies which will not come apart 
until it is desired that they do is indicated in this publi- 
cation. Methods by which this elliptically sectioned 
product is made are discussed with relation to conse- 
quent advantages in specification. Cut-away illustra- 
tions and sketches demonstrate its specialized type of 
gripping action and a table of figures compares appli- 
cation torque against back-off torque in ft. Ib. for bolt 
sizes ranging from % to 1 in. in both National Coarse 
and National Fine threads. Features contribute to 
speed of production assembly; saving in weight and 
material ; repeated use ; imperviousness to oil, heat, and 
cold; undamaged bolt threads, and use with standard 
wrenches and equipment. Stover Lock Nut and Ma- 
chinery Corp., Bushkill Drive, Easton, Pa. 


TIPS ON TUBING. Concerned with uses of metal 
tubing for the duration. Seamless and welded-and- 
drawn types of tubing are discussed in reference to 
carbon steels, alloy steels, stainless steels, nickel and 
alloys, aluminum, and copper and beryllium copper. 
The processes are described and information is pro- 
vided for specification. Illustrations include those of 
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...and Elliott Bay Machine Co. found that when current-carrying parts must withstand 
destructive heat and corrosive conditions, the answer is one of the INCO Nickel Alloys 


1 In making plywood, once the small left- 
over veneer strips were scrapped. But now 
the strips are saved by edge-glueing them 
together in a machine designed by Elliott 
Bay Machine Co. of Seattle. 


4 Strip heaters on the interior of the drum 
are linked by Pure Nickel wire with the cur- 
rent-carrying Nickel bus bar running through 
the drum. 


2 After veneer edges are trimmed, glue is 
applied and strips are fed into machine over 
large heated drum. Springs hold the veneers 
firmly against drum surface. 


S The INCO Nickel bar, carrying up to 100 
kilowatts must resist corrosive wood and 
glue fumes at temperatures above 550° F. 
No rod has failed in service. 


MONEL « “’K*’ MONEL + “’S’’ MONEL + “’R’’ MONEL + “’KR“’ MONEL + INCONEL + “’Z’’ NICKEL « NICKEL 
Sheet... Strip... Rod... Tubing...Wire...Castings 


3 The heavy electrical load—(up to 100,000 
watts) necessary to heat the large drum is 
transmitted by collector rings te a Pure 
Nickel Rod inside the machine. 


* * * 


If you need a metal that combines 
strength and corrosion resistance with 
other specialized properties, investi- 
gate this versatile family of INCO 
Nickel Alloys. 

Write for the booklet “8 Individu- 
alized INCO Nickel Alloys” today. And 
call upon INCO Technical Service for 
information about any applications of 
metal for which you require addi- 
tional data. The International Nickel 


Company, Inc., 67 Wall Street, New 
York 5, N. Y. 


INCO NICKEL ALLOYS | 
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King Midas would have rubbed his hands 


@ The spring pictured above is exactly .004 inches thick. 


Produced from beryllium copper alloy its color would 
have been beloved by King Midas for it has the sheen 
and hue of pure gold. 


Springs like these are used in sensitive electrical appa- 
ratus which operate under high voltage and since almost 
invisible burrs would cause corona discharge their manu- 
facture calls for eternal vigilance and close inspection. 


We are glad to say that our rejections closely approach 


zero. If your springs must be very accurately made 


Write, wire or ketter still... phone us! 


AMERICAN SPRING 
of HOLLY inc. ory, micuican 


ELECTRICAL 
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recently produced tubing which has attained almost 
microscopic size. One, dwarfed by the point of an 
ordinary pin, is only 0.0019 in. OD by 0.0007 wall. Pro- 
duction facilities are discussed and policies are stated 
as including special manufacture of each order of tub- 
ing and full laboratory testing inflicted on samples 
before approval for their shipment. Superior Tube 
Co., Norristown, Pa. 


SPEED REDUCTION DRIVES. Catalog of single 
and double reduction gear units. Suggested for speci- 
fication with first reduction through V-belts and shafts, 
these products are capable of use with any standard, 
high-speed motor. Design is shown as leading to use 
of minimum space, endurance of heavy overhung loads, 
quiet operation, long life, low cost, and easy adjustment. 
Exploded illustration serves to demonstrate features 
of construction which contribute to the listed functional 
advantages. For help in specification of type, a guide 
is provided for classification of driven units as uniform, 
moderate shock, and heavy shock types of loads. Tables 
of figures provide dimensional and hp. characteristics 
of the different types, and further space is utilized in 
reference information concerning speeds and driving’ 
component specifications. Illustrations are given for a 
number of existing arrangements. Stephens-Adam- 
son Mfg. Co., Aurora, II. 


FOR SOLDERLESS WIRING. = Gripping-type 
wire terminal includes installation support. Bulletin 
No. 26 not only provides a textual demonstration of 
engineering features but actually includes a sample of 
wire with a terminal attached. Ina size for 26-22 wire, 
the device is little larger than the head of a pin but in 
cluded 3 crimps which are described as reducing pro- 
duction time and assuring uniformity of installation 
without necessity of worker pre-training. Applicable 
tools are shown and a table of dimensions makes speci- 
fication simple. Aircraft Marine Products, Inc., 
286 North Broad St., Elizabeth, N. J. 


MANUAL-MAGNETIC BREAKER. Serves speci- 
fication for open, enclosed, or dead front mounting. 
Designated as catalog 1301, this publication includes 
facts on 3 types of breakers. The first with 1, 2, and 
3 poles and an interrupting rating in rms. amp. of 
50,000 has standard current ratings from 100 to 1600 
amp. The second, with 1, 2, 3, and 4 poles and 25,000 
rms. amp. interrupting capacity ranges from 3 to 600 
amp. in current carrying capacity. The third has 1, 
2, 3, and 4 poles, interrupting capacity of 15,000 rms. 
amp. and standard rating from 3 to 225 amp. Clarity 
is given to the method of operation by a sectional out- 
line drawing with appropriately keyed notations to 
identify magnetic arc chutes, interpole barriers, main 
and arcing contacts, operating mechanism, solenoid, and 
trip units. Text discusses general construction of frame 
contact structure, main and arcing contacts, electrical 
operation, trip-free operation, interrupting ability, 
mountings, protective devices, and accessories. Each 
of the functional parts is taken out of the assembly 
illustration-wise for individual dissertations on ma- 
terials, constructions and functions. A series of phan- 
tom sketches demonstrates action of the various parts 
on opening and closing and a series of oscillograms 
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The Willis 
blower manu- 
factured by the 
E. J. Willis Co. 
New York City 


For use by the United States Navy, Coast 
Guard, and Army on these types of boats: 
24’ Plane Personnel Boats 

42’ Rescue Boats 

45’ Navy Picket Boats 
38’ Buoy Boats 

33’ Plane Rearming Boats 
63’ Army Rescue Vessels 


PT Boats 


A few applications for Signal Motors in 
other industries making war equipment— 


Shaded Pole 


Rectifiers paves vent fan) 


Unit Heaters (P 


Blowers— 
Ventilators (Huts and barracks) 


A. C.—D. C. and LOW VOLTAGE D. C. 


Moving Picture Projectors 

Diesel Engine Governors 

Bilge Ventilators 

Antenna Reels (Aircraft) 

Unit Heaters (Ships and Mobile units) 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in all Principal Cities 


ant and barracks) 


PARTNERS 


- - « in World-Wide Aerial Warfare! 


* Pygmies in size, but giants in achievement are WILCO 
Thermometals (thermostatic bimetals) and WiLco Elec- 
trical Contacts. 

* Either paired with the correct WiLco Thermometal, 
or used alone, WiLco Aeralloy Aircraft Magneto Con- 
tacts are doing their part to assure smooth airplane 
performance. Other Witco Electrical Contacts are 
giving equally dependable service in tank, ship and gun 
applications. 

* Witco Thermometals, either separately or in con- 
junction with WiLco Electrical Contacts, are being used 
with the same success for aircraft oil temperature con- 
trol and in various instruments for the Army and Navy. 


Botu AVAILABLE From ONE SouRCE 


* The facilities of THe H. A. Witson ComMPany permit 
manufacturing customers to secure both electrical con- 
tacts and thermostatic bimetal from a single source. 
This is important because materials from these two 
groups are frequently used in conjunction, as parts in 
the same device. The most effective use of one necessi- 
tates a knowledge of the other. WiLco sales and engi- 
neering representatives are familiar with both Electrical 
Contact and THERMOMETAL application. Send us your 
problem for analysis. ‘ 


Witco Propucts ARE: Contacts — Silver, Platinum, 
Alloys, Powder Metal. Thermostatic Metal — High and 
Low Temperature with Electrical Resistance from 24 to 
530 ohms per sq. mil,-ft. Precious Metal Collector 
Rings for rotating controls. Jacketed Wire — Silver on 
Steel, Copper, Invar, or other combinations requested. 


Tue H. A. Witson Company 


105 Chestnut St., Newark, N. J. 


Branches: Chicago * Detroit 


ELECTRICAL MANUFACTURING, December 1943. . 




















shows the electrical result of such operations. Hali 
the book is devoted to dimensioned outline drawings o 
the different models and types with appropriate nota 
tions and circuit diagrams. I-T-E Circuit Breaker 





















































































Co., 19th and Hamilton Sts., Philadelphia 30, Pa. 
SPURS—HELICALS—BEVELS (straight spiral) WORM P ' 
—THREAD GRINDING . 
een ANODIC DEGREASING MANUAL. Refers to 
(Hw OP.) treatment of steel and copper before plating and finish 
This range logically embraces the ing. The booklet describes how a newly developed 
r oe material for reverse-current cleaning is used to remove 
gear components of many critical ' re te s cia 
| . : such tenacious foreign matter as insoluble smut; buff 
control devices essential to the war a see ge ae sail: menial ne 
d thi near d | ing, polishing, stamping, cutting, and drawing com ins 
ee eee | pounds; grease, shop dirt, and oil; and other accumu sec 
| of its contributions of such material lations from surfaces. Reporting the action of the pre 
in the program. | composition as providing a shallow, dense, foam uni 
blanket, the booklet points out that it stays within defi D¢ 
With full production capacity sched- nite limits and eliminates danger of overflowing, fum 
uled far into the future, all new ing, and explosion. Soil is shown as being removed es 
+ so . | - . . Cc 
inquiries are now necessarily sub- from parts with deep recesses which may not be ex aa 
ordinated to these vitally important posed to good electro-cleaning action due to unusual oa 
prior commitments. However, every shape or size. Informative case histories describe use be 
urgent need will be given careful of the cleaning material in aircraft, radio, and ammuni- for 
wii tion production. Oakite Products, Inc., 22 Thames ele 
St., New York 6, N. Y. col 
ins 
WELDING STAINLESS STEELS. Because 
= a Se Toney there are at least twenty-four varieties of stainless th 
e 


NE ———— — ee steel, each presenting its own problems for the engi- 


ig US wea ee 
as are here presented offer important aids. “Welding 


“ae: Sa Ah ship ian : é 
Stainless Steels’? reviews effects of heat on stainless 


9650 W. MEDILL AVE. Ph. HUM. 3489 steels, metallic arc welding, atomic hydrogen welding, 
oxygen-acetylene welding, electrical resistance welding, 
and welding stainless-clad steels. Complete discussion 
of such outstanding points of significance as causes, ef- 
fects, requirements, problems, hardness and brittleness 
of types, precipitation zone, welding joints, etc. are re- 
lated. Illustrations in color are portrayed with descrip- 
tive data accompanying them, and diagrams of before 
2 PLANES to fa and after welding are included giving detailed cover- 
001” ACCURACY ; ages. Allegheny Ludlum Steel Corp., Bracken- 
4 Seu LN ridge, Pa. 


neer-designer and production man, such welding facts 


LOR yAN 


Formed in 





























BALL BEARINGS IN WAR PRODUCTS. 
30oklet WW reviews the importance of the part that 

ball bearings play in aircraft, tanks, trucks, ships, etc. 

Ranging from those little larger than pin-head size (for 

the pivots of aircraft instruments) to 33 Ib. differential 
| bearings (for medium tanks,) the dramatization in- 
| cludes such unusual installations as those 6] in the 
| Norden Bombsight and 3,469 in the M-1 Seacoast 
| Computer for directing the fire of our largest coast de- 
| fense guns. The purpose of the booklet is to indicate 
| 
| 














DI-ACRO 
BENDER NO. 2 


Many electrical and other parts can be duplicated 
without dies, saving Man Hours and Critical Ma- 
terials and helping to meet rush delivery schedules. 
DI-ACRO Precision Machines—Shears, Brakes, 
Benders—form angle, channel, rod, tube, wire, 

moulding, strip stock; bi-metals, diele -ctrics, sensitize d 

























































materials, fiber slot insulation, frequency reeds, etc. Ri 
Send for Catalog “METAL DUPLICATING WITH- representative specification points at which ball bear- 
OUT DIES" — showing al! models of DI-ACRO Bend- ings have been applied with implications for future PI 
Brakes, and y ° ° ° ° 
examples of parts special applications. New Departure Div. of Gen- 
orme y se - ° 
LESS DUPLI- eral Motors, Bristol, Conn. RI 
Vv» ACTUAL SIZE ea". 
A heavy Copper Bus-Bar for panel board : . . 
and terminal assemblies ty moment y ANCHORING DEVICES. Detailed dimensional, 
accurately duplicatedin two planes with s! 


engineering and performance data regarding a broad 
line of expansion type fastening devices are summar- 
ized in catalog No. 438. Instructions on installation 
are provided as well as full descriptions to the selec- 
tion of the right product for individual requirements 


, ALA >. 
ae IRWIN: sil Ua ea | Items covered include expansion bolts, expansion nuts, 
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angles formed both flat and edgewise, 
across the materia! horizontally and ver- 
tically. DI-ACRO Bender Ne. 2 has a 
forming radius up to 6” and capacity of 
‘2, cold rolled solid steel bar or equiva- 
ent. 
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THESE FOLDERS 
Give YOU THE DOPE... 


Flexible 
EDM TIRaT Le 


GU TMEV ae yh ks 
due ig Treguemcy Ihanomisaion 









These folders are espe- 
cially designed to help engi- 
neers, electricians, etc., in 
insulating electrical units. A 
section is devoted to the 
proper method of insulating 


units as determined by the 
DOLPH Laboratories. 





































Amphenol Low-Loss Solid Dielectric Coax 
and Twinax Cables are Army-Navy approved to 
conform with latest specifications. To fill your 
low-loss cable requirements, specify Amphenol 
—all sizes—viny]l or cotton braid outer covering. 


———EEEE= 


Amphenol also builds superior beaded type 
cables with polystyrene or mica-filled bakelite 
dielectric. 2 






Another section will aid 
those who vacuum impreg- 
nate their units. The meth- 
od described has generally 
been accepted as standard 
for impregnating all types of 
electrical units with both the 
conventional and synthetic 
insulating varnishes. 












































These folders are yours for 
the asking. Write today. 


JOHN C. DOLPH COMPANY 


insulating Varnish Specialists 


— Ve 
168C Emmet Street, Newark, New Jersey | EN Fay 


LOW-LOSS CONNECTORS 
Every Type and Size 
for Dielectric Cables 


For a completely balanced low-loss 
circuit, use Amphenol Low-Loss 
Connectors with Amphenol Low-Loss 
Coax or Twinax Cables. 

Small, compact, sturdy, water-proof, 
easy-to-assemble — these connectors 
are of unit construction—no air spaces 


to lessen efficiency—high dielectric ; 
insulation of polystyrene or mica-filled {* 






























bakelite. 

Amphenol Low-Loss Connectors 
give long service—sure, positive con- 
tact. The special engineering design 
relieves conductor strain— 
less chance of failure due to 
vibration or pulling of cable. 


SPECIAL CABLE ASSEMBLIES 


Amphenol Coax and Twinax 
Cables are furnished on reels. Also 
supplied cut-to-length, with or 
without connectors. 













DRAFTING 


roomy Adopted as Standard 


PET By Major Industries 
RE-SURFACE he Resilient drawing surface pro- 


Worn Boards. Mod- duces asharp, opaque stroke in the drawing 
ernize New Boards. __resylts in perfect prints—makes inking | 















































PRECISION-IZE unnecessary. The most perfect, most de- Vea , : “Rh 
Pencil Drawings lightful surface to work on. . , 
for Perfect Prints. y hitiicdiintnnind * ’ 

RELIEVE 10 Years More Use From or Disca oards 
Shestopes of Men Users are reordering in quantity. Over | aed lle ehhh heeled 
—— 25,000 NO-INK Drawing Board Tops al- | American Phenolic Corporation 

SPEED ready in use, saving man-hours, speeding | Chicago 50, Illinois 
Yor Cut Costs production, renewing discarded boards, | Send data sheets on Amphenol Low-Loss Cables and Connectors 

F modernizing new boards. Costs so little. | 
We cut Tops to exact board size, no matter how large or PO an 25 5 cE PES eo 
how small. Attached by anybody in 10 minutes, ready 
for immediate use. Economize, modernize your drafting | Company 
procedure. Write for catalog, prices and trial offer. 
Est. 1911. Over 30 Years of Guaranteed Customer Satisfaction | Street _- Peaches 
W. H. LONG COMPANY, 425 NO. CLARK ST., CHICAGO 10, ILL == city _State / 
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THOMAS PORCELAIN 
HEAVY DUTY MULTIPLE WIRE CLEATS 


Insulator Cable Groove 
Catalog Size Range Opening Length | Width Bolt 
Number |_C.M__| OD. | Max. | Min] Inches | Inches| Hole 
758.000 
7698 500,000 7/16 
350.000 
7700 0000 81 
00 -70 
vie 


These New Cleats permit closer spacings of conductors than the 
standard one wire cleats. This reduces the reactance between 
wires on A-C circuits besides conserving strategic material. 
Write today for descriptive literature, prices and delivery. 


THE RR. THOMAS & SONS CO. 
LISBON. OHIO 


BOSTON CHICAGO 


AUTOMATIC SPACING 
PRODUCES NEAT WORK 


NAME PLATE 


DETAIL PRESS 
Model No. 40 


For Stamping details on name plates. Eliminates irregular 
and unsightly stamping on name plates, tags, etc. 


Available in 1/16”, 3/32”, 4%”, 5/32” size characters. 


Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator required. 


We also furnish a similar Press—Model 240—with 


Heating Element for HOT Stamping Plastic Plates with, 
or without color foil. 


NUMBERALL STAMP & TOOL CO., inc. 


Huguenot Park, Staten Island, New York 
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anchoring units, toggle bolts, lead wood-screw shields, 
lag screw shields, single and double machine bolt 
shields, hook bolts, and drilling devices. Materials, 
drilling dimensions relative values of each type for the 
job to be done and installation tools are likewise cov 
ered. Chicago Expansion Bolt Co., 2240 West 
Ogden Ave., Chicago 12, III. 


MOTORIZED SPEED REDUCERS. An un 
usually comprehensive and detailed engineering and 
parts specification summary of a complete line of hori 
zontal and vertical motorized speed reducers in a wide 
variety of hp. types, ratings, and output shaft rpm. 
sulletin 3100, with illustrations, tables and descriptive 
matter, reviews teeth forms and other facts allied with 
pinions, bearings, shafts, shaft extension keysets, lubri 


cation, and efficiencies. Falk Corp., Milwaukee, Wis. 


STAINLESS, FLEXIBLE CONNECTION. \ith 
special emphasis on use in airplanes and other combat 
units. Fully illustrated and falling in the category 
of an engineering manual, this volume (SS-44) con- 
tains data and specifications not heretofore published. 
Characteristics of the product are in detail with tables 
showing sizes, weights, wall thicknesses of the various 
wall forms, pressure information, minimum bending 
radii, and other potentially useful details. Products are 
classified in types as straight tubes, rib-reinforced wall 
tubing, ridged elbow-forming tubing, open-pitch cor- 
rugated flexible tubing suitable for moderate vibration, 
and close-pitch tubing suitable for maximum vibration. 
Weights, working pressures, convolutions per ft. and 
related facts are keyed together. Line loss data are 
correlated for standard conditions of 30 in. Hg. barom- 
eter at 70 deg. F. Another part of the book contains 
an outline for securing data from the company on spe- 


cific uses. Chicago Metal Hose Corp., Maywood, III. 


TO MEASURE MEGOHMS. Bulletin 1735 on high 
resistance insulation testers. Showing how the crank- 
operated unit has recently been redesigned, this pres- 
entation illustrates the assembly and the component 
parts, showing functional and constructional advan- 
tages. Principles of operation are covered as well as 
accuracy, effect of variations in generator voltage, and 
other pertinent characteristics. James G. Biddle Co., 
1211 Arch St., Philadelphia 7, Pa. 


Relays... | 


LET US HELP YOU 
WITH YOUR WARTIME 
RELAY PROBLEMS 


QUICK CHARGE, Inc. 


1750 N. E. 10TH STREET OKLAHOMA CITY, OKLAHOMA 
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MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT.. 












New “highs” in production, new “lows” in 
unit cost start the day you change from solid | 
rivets to tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 
fully automatic... the rivet is fed, inserted 
and clinched with each trip of the foot pedal. 
Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 
us loose samples of your assemblies .. . we 
return them fully riveted, with accurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 
Chicago Riveting is, their usual advice is 
“Change now to Chicago Automatic Riveting.” 





















Typical Chicago Automatic Rivet Setter. 
Other models available for setting up to 
4 rivets at a time...bench or pedal types. 


A a 0 ki CHICAGO RIVET 
& MACHINE CO. 


9600 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 





That’s our FUNCTION! 
WA N T E D Giiim There’s not a great problem involved to 


f yt!) meet specific requirements ‘‘on deliv- 
wh ery”... any wire can be manufactured 
+ “ ry w,? 
a Small Stam in S- to pass.’ But it's another matter to 
p g meet these same requirements year 
after year under the severe strains and loads in 


. . 
e Special Terminals- service. 
‘. — Wire engineers are not just wire specialists 
—They are field strategists . . . anticipating causes 
© Soldering Lugs- of wire failures, insulation wearing, overloads, 
etc. They do more than recommend a wire, more 


. 8 
* Precision Washers than fill your specifications. The service life of 


your product will not be impaired because of an 


’ | inferior wire or insulation—if it's a Hudson Wire 
up to 5/8 O. d. product. That's what we are paid for! 


| Manufactured to Your Specifications JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


i Enameled Copper Cotton Covered 
Large Tocl Room Facilities | Enameled Iron Celanese Covered 
plus 20 Years Experience insure | Enameled Alloy Glass Fibre Covered 
. a i ats Enameled Aluminum Twisted Multiples 
HIGH GRADE STAMPINGS Silk Covered Parallel Multiples 
QUICK DELIVERIES a aeeean alana 


on Medium and Large Quantities 








DIEBEL DIE & MFG. CO. 


3662 N. Lincoln Ave., Chicago 13 
Phone: WELlington 4202 


HUDSON WIRE COMPANY 


vi ‘ZL lay GA As ¥ 
WINSTED CONNECTICUT 
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THE LATEST, UP-TO-THE-MINUTE | TO MEET 


RADIO AND ELECTRONIC CATALOG IN ee ae 
THE ‘COUNTRY TODAY! TLECTRONIC 


REQUIREMENTS 


| Individually Designed 
Transformers 


If, in applying electronic principles 
to your present or post-war products, 
you will have need of transformers, 
our experience in this specialized 
field will enable you to obtain the 
intelligent cooperation that you are 
seeking. Transformers designed and 
built to meet the individual require- 
ments of your particular product. 


WRITE 


) for data on transformers for elec- 
tronic devices. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. DETROIT 7, MICH. 


The 
Dongan 
: eee . Line Since 
eee 
iN > SEOREM, 


v 





Newest listings of amplifiers, communications equipment, | 

radio tubes, testers, etc. + The latest developments in inter- | 
communications equipment. - Greatly expanded listing of 
needed tools, especially for assembly and factory use. - Ad- 
vance listings of 1944 radio and electronic books; repair and 
replacement parts; bargain section of values. » A brand new, 
up-to-the-minute catalog that should be in the hands of indus- | 
trial plants, laboratories, government and military services, | 
schools, radio servicemen and dealers (on 1265), everybody 


engaged in vital war and civilian work. 
FREE & 


The Lafayette Radio 
Catalog No. 94 will be 
rushed to you 
Upon request. 
Fill out this 
coupon NOW! 


Gack the rbttack- Guy Wore War Sounds 


LAFAYETTE 


- ” Bul Products Department 
RADIO CORPORATION ss 


901 W. Jackson Blvd. 265 Peachtree Street WEST VIRGINIA PULP & PAPER COMPANY 
CHICAGO 7, ILLINOIS ATLANTA 3, GEORGIA 





era Avenue, New York. N-Y. 35 E. Wacker Drive. Chicago. Il 
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| THROUGH BETTER 
= COMMUTATION 


ESE Tg 


Maximum performance in motors and low voltage 
generators is promoted by the use of Keystone 
Metal-Graphite Brushes. The high current carrying 
capacity, low contact drop and excellent lubricating 
qualities of these brushes make them favorites for 
use on slip ring and commutator applications. 
Keystone engineers will be glad to advise on the 
correct grade to meet your particular requirements. 
Write for complete information. 


d 


KEYSTONE CARBON Co., INC. 
at al SA aa lat 





MAKE YOUR OWN 
@ Perfect BLUEPRINTS 
@ BLACK-and-WHITE 

an 


e@ Authentic PHOTO 
COPIES 


peer oF Your ee 


Sj ED UP PRODUCTION! 
ONLY 3 MINUTES... 


.-- After Tracings leave your Drafting Boards, Perfect Blueprints 


or Black-and-White Prints are ready for use. No more delays 
waiting for outsiders to make delivery of prints at excessive costs. 


With VICTORAY Your Cost of Blueprints 
will be approximately 1c per square foot 
Check this against your present cost. VICTORAY 
makes professional prints. Can be operated by any 
novice. Printing is done in daylight. 

Printing life of lamps 750 hours 
Renewal cos? of set of lamps $1.60 


VICTORAY makes blue- 
prints, black-and-white 
Prints, photo copies — and 
serves as photo print dryer. 
No other unit 


does so much, $12750 
yet costs so lit- NET 
tle to own and F.O.B. 
operate! Factory , 


Sample Supply of Blueprint 
Paper & Develoner Included 


FOR DEFENSE AND POST WAR ACTIVITIES 


VICTORAY CORPORATION 


GENERAL OFFICES AND PLANT 


BATTLE CREEK «+ MICHIGAN 


r Smatler Sheets 
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Button W orks. 


setupa45 second 
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False 


True 


Auburn Button does injection 
molding. 
Auburn can meet your re- 
2 quirements for plastic tub- 
ing. 


3 Auburn does compression 
molding. 

4 Auburn has its own die- 
making department. 


5 Every Auburn product must 
pass several inspections. 





6 Avburn does extruding of all 
new materials. 

7 Avburn has been molding 
plastics for 67 years. 

8 Auburn does transfer mold- 
ing. 

Q Cellulose nitrate sheets and 

rods are made by Auburn. 


(,@N4L,, UVAQ @ADY Pinoys aAogn 
Sys JO Jj Of S4QMSUD 4INOA 


\ ee 


rd letting us know 
whether yOu have 
time 
t, it will pay YO" to ture the — 
ol ing your plastic requ! 
be glad to cooperate 


the time drop us o ©° 


if you have d on this quiz- But 


how you score 


TON 
AUBURN BUTTON 


Molders of Al and Extrusion 


gstasiisHed 1876 
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Poorloss. MOTORS 


Standard and Special 


* SINGLE PHASE 
* POLYPHASE 
* DIRECT CURRENT 


| a years in the production of quality 
electrical equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing and 
building motors of maximum efficiency 


and trouble-free operation. 


THE PEERLESS ELECTRIC CO. 


WARREN, OHIO 


FANS + MOTORS +« GENERATORS 


T10-VOLTS A.C. from DIRECT CURRENT 


On the Fighting Front On the Home Front 


with KATOLIGHT ROTARY KONVERTERS Change 32, 110 or 220- 
volts D. C. to standard 110-volts, 60-cycle A. C. for operating radios, 
electronic & sound apparatus, electric signs, A. C. appliances, etc. 


qualitie and manu : 

; rs t10 
er-designe 7 ollaborat! 
close confidential © to bring W"" 


planning, oH ae \N-RES-CO- 

: opie . ” 
resistor pr ne holf watt tore eqsures 9/16 
¢ 500,000 on on (left has one 


in di a nce of one megohmi 


g with o max" 


“KATOLIGHT ROTARY KONVERTER, 225 WATT" 


Available in sizes 110 through 2500 watts, 1800 and 3600 r.p.m., ball bearing 
designs. Furnish standard 110-volt 60 cycle A.C. from 32, 110 or 220-volts 


direct current. Quiet in operation. Can be furnished with special filtering 
equipment for sensitive radio work. 


PIONEERS IN THE BUILDING OF SMALL ROTARY CONVERTERS 


At present Kato's entire production must be directed to furnishing converters 
on high priority orders. Write us if you need this type of equipment for war orders. 
Also manufacturers of A.C. and D.C. generators ranging from 350 watts through 
25KW, frequency changers, high frequency generators, motor generator sets. 


DSU ESS) eee 


At Tata KATO ENGINEERING COMPANY 
25 AMITY STREET, LITTLE FALLS, N. J. 


a 502 N. Front St. Mankato, Minn. 
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We can supply you with what- 
ever you need in contacts, 
whether for light or heavy duty 
in any shape or size you may 
specify in platinum, palladium 
or their alloys, silver or gold. 
We make contact screws, studs, 
bars, plates, washers, lami- 
nated and inlay contact strips 
in any width and _ thickness. 
We are the largest refiners and 
workers of the precious metals 
in the world and our engineer- 
ing staff is always ready to 
consult with you. 





§TROM< Balls Serve The Nation 


NOW AT WAR—LATER IN PEACE 


Now on fighting fronts and war-production lines Strom Steel 
Balls are contributing to the great offensive of the United 
Nations. When peace is won Strom Balls will be equally 
instrumental in solving the problems of design and produc- 
tion of better peacetime products for home and industry. 


For Better Rolling Mileage Specify Strom Balls 


ANe tte 
Blower Wheels 


Janette wheels embody a patented design, 
which enables them to stand exceptionally hard 
service. For over 18 years, these wheels have given 

reliable service to manufacturers, whose names are 

ating -¢ a the “WHO'S WHO" of the stoker, oil burner, venti- 

cane ( SS . % lating, generator, supercharger and air cooled gas- 
eect : oline engine industries. 

FERS Janette wheels are rugged, quiet in operation and deliver 


i ead — ; their maximum volumes of air with a minimum of air noise 
rerters ~ , 7 


ders. a ae re alias Ge and power consumption. 
rough 
- You too, would be pleased with their performance. 


ee ¢ wait STEEL BALL CO. Poteimaeitaontrnts 


1850 South 54th Avenue’ - ace | 556~558 W Wonroe St. Chicago, He 


= ee 


i a a wa Pn ¥ Sted 
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Wishing You AU a PAE 
WVIERR CHRISTMAS 


PRE-WAR STYLE ! 


SPRINGS 
and SCREW MACHINE PRODUCTS 


The Peck Spring Company, 12 Grove Ave., Plainville, Conn., U.S.A. 








Prevent serious damage to electrical equipment . . . 

| test for insulation breakdown with the HYPOTI In 

TRANSFORM E RS uick time you can locate and repair insulation faults 

; tap | that would burn out in operation. The HYPOT has 

Up to 10 KVA from Standard Parts ample capacity for all satin . «+ quick easy control 

The Chicago Transformer Corporation specializes from zero to maximum voltage . . . pilot lights indi- 

in, and is equipped to handle, — the — cate operation . . . exclusive ‘Burn and Test” feature 

a of Custom Transformers for new | iil A. I. EE. specfications  « elliitie. 

ete tained, sturdy, compact, portable complete 
Given the description, and the electrical results ain Y: - P hina P 


desired, our organization should best be able to safety to operator and equipment. Write today for 
solve your new and difficult transformer problems. | full information. 


CHICAGO TRANSFORMER 
ee em ASSOCIATED RE wate 


EXRO ae 
See keep yay es) - @® a 
5 $O. GREEN ST one eer ECE oe U.S.A 


A 
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A'G'A New JERSEY 


AMERICAN GAS ACCUMULATOR 





SS 
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LECTRICAL equipment manufacturers 


plan- 


ning post-war products will find many ways to 


use General Electric Neon Glow Lamps . 


. . Ppar- 


ticularly as indicators or pilots. Design engineers 
at work on domestic and commercial electrical 


TYPE S-14 G-E Neon Glow 
Lamps in3and 2-watt 
sizes start at approximate- 
ly 60 volts AC, 85 volts DC. 


NELA SPECIALTY DIVISION, LAMP DEPT. 


devices are already specifying 
these lamps because of such 
unique properties as: 

1 Remarkable resistance to shock 
or mechanical abuse. 

2 Very low current consumption 
with low operating temperatures. 
3 Characteristic and distinctive 
red color. 

4 Applicability to commercial 
voltages including higher ranges. 
(By use of simple small series 
resistor. ) 

5 Unique electrical characteris- 
tics for special circuits such as 
self flashing on direct current. 
See your electrical wholesaler. 
For a useful folder showing 
many uses, write Department 
EM -12, at the address below, 


GENERAL ¢&@ ELECTRIC 
410 Eighth Street, Hoboken, N. J. 





AGASTAT 


ae 
Oe DELAY 


RELAY 
COMPACTS neicut- 4 incues 


DEPTH - 214 INCHES 
WIDTH - 214 INCHES 


LIGHT WEIGHT: 11% POUNDS 


Remember... CENTRAL offers 


PHILLIPS Recessed Head Screws... 
* All Head Styles for: 


e Machine Screws 
e Stove Bolts 
e Self-Tapping Screws 


GENTRAL SCREW COMPANY 


3519 Shields Ave. CHICAGO, ILLINOIS 


You can depend on Central 
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J-B-T "Niro. FREQUENCY METERS 


Seusctive...Yes! 


... sensitive enough for 
laboratory uses, because 
they are accurate to 
+0.3% for full-cycle, ram 
and +0.2% for half- ee Oe 
cycle increment which oe see sy 
is about as close as you pitteanemmn 
can read a meter, any- 
way...sensitive enough 
for telephone, television 
and radio service and in 
many types of elec- 
tronic equipment, be- 
cause of low power con- 
sumption. For instance, 
Model 33-F uses only ¥2 
watt at 60 cycles, 115 
volts. Furthermore, these 
instruments are not af- 
fected by wave form, 
normal temperature 
change, or external mag- 
netic fields. 


56 58 60 6264 
CYCLES 


Size—314"" flange, dull black metal 
case for flush panel mounting. 9 or 11 
reeds, full or half cycle increment. 
Reed in resonance vibrates as shown. 
Simply READ THE REED, and that’s 
your frequency. 


Delicate 


... unless by “delicate” 
you mean “nicely con- 
structed and adjusted” 
...but you certainly 
couldn't call them dainty 
or fragile .. . not if you 
could see the punish- 
ment they are taking 
every day on portable 
motor-generator sets, 
testers, and power sup- 
plies in the field. All 
parts of the instrument 
are securely anchored to 
the base, with lock 
washers at every critical 
point... the only move- 
ment is at the free end 
of the spring steel reeds 
... there is nothing to 
wear out or get out of 


adjustment. Non-fluid oil 
seal between case and 
base protects them 


Interior construction of J-B-T Vibrating 
Reed Frequency Meters is extremely 
simple. In this model, the laminated 
core transmits the impulses to the reed 


against dirt and weather. 
They're rugged. 


bank. Note that there are no parts to 
wear out or get out of calibration. 


J-B-T Vibrating Reed Frequency 
Meters are available for fre- 
quencies from 15 cycles to 400 
cycles— with various’ reed 
groupings, case sizes — with 
full or half-cycle increment, 
sharp or broad response. For 
full details on the complete 
line, send for your copy of 
Bulletin VF-43. 


MORGANITE 
BRUSHES 
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(Manufactured under Triplett Patents and/or Patents Pending) 


J-B-T INSTRUMENTS, INC. 


441 CHAPEL STREET «© NEW HAVEN 8, CONN. 
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'MOTOR AND GENERATOR 


FIELD 


WOUND - CONNECTED - TAPED - 
IMPREGNATED AND SHAPED 
TO CONFORM TO HOUSINGS 
OR FRAMES—Moisture Proofed! 


% Manufacturers responsible for production of motors and 
generators that must stay-in-the-running, have gained many 
definite advantages using field coils produced by Doyle 
coil winding specialists. 


Here, at Doyle's, every workman is systematically 
schooled to adhere to exact specifications. Doyle coils 
must withstand long exposure to the elements, day and 
night. They take shock loads, starts, stops, reverses and 
sustained high-speed operation in easy stride. Because they 
are expertly wound, formed, connected, taped, shaped, 
water-proofed and pre-assembled outside your plant—you 
save time, labor and space. 


for Today for Postwar 


“One Good Turn—or a Million’”’ 


JAMES W. DOYLE inc. 


2734 N. Pulaski Rd., Chicago 39, Illinois 


~purreariy” 


“puTreariy” 
cLosEeo 
NO SIONAL 


Littelfuse Signalette is an original improvement in signal 
indication by light. Radium-active fluorescent vanes, 
electrically energized, open to signal by reflected light, 
daylight or artificial, or in total darkness. Positive indi- 
cation in brightest sunlight. Instant adaptation to 
airman’s eyes from cockpit to target. No filaments to 
break. No necessity for spares. No burnouts. Withstands 
temperatures —85° F. to 160° F. Uses only 4 the current. 
Fits 5g” standard lamp mounting AC42-B3593. Avail- 
able in 6, 12, 28 V., and 115 V., A.C. (fitting 1” mount- 
ing) for continuous operation. Solder or screw terminals. 
Signal colors: Red, amber, white, green. 


SUGGESTED AIRCRAFT 
APPLICATIONS: 


LANDING GEAR 
RUNNING GEAR 
OXYGEN FLOW 
FUEL PRESSURE 
OIL PRESSURE 
RADIO 
“BOMBS AWAY” 


WITHSTANDS SHOCK IN INDUSTRIAL USES 


Meets need never before supplied in industry—dependable indica- 
tion where filament lamps are liable to fail under ab and vibra- 
tion. For electrical manufacturing—simultaneous readings on test 
equipment—railways, etc. 


SEND FOR SIGNALETTE BULLETIN 


Ask for Engineering data. Outline needs for test samples. 
Address El Monte Office. 


LITTELFUSE Incorporated 


213 Ong St, El Monte, Colif 4743 Ravenswood Ave, Chicago 40, Ill 
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L-R Couplings’ friction-free principle drives out 
power-enemy No. 1. With a full-working continu- 
ous power stream you can step up production — 
prevent costly interruption — save your machinery! 


L 


FLEXIBLE 


COUPLINGS 


L-R Couplings correct misalignment — take up 
backlash, oscillation, surge and shock. They never 


need lubrication. 


Ye to 50 h.p. Pat. & Pats. Pend.® 


L-R TYPE “H” 


Heavy duties and power exposed 
to weather have dependable long- 
lived coupling service in the rug- 
ged construction of L-R Type “HH”. 


And there is an L-R Coupling for 


every duty, 1/6 to 2500 b.p. 


Charts Save You Hours! | 


L-R TYPE “1A” 


L-R Type “IA” has never been 
equaled for small pumps, fan and 
air-conditioning, fractional h.p. 
motors, etc. A multitude of light 
duties. That is why it is the most 
largely used coupling in the world. 
Only 3 parts. 








Send for them and see how 
quickly you can find the exact 
couplings for your needs. All 


SHOCK PROOF RELAYS... 


give outstanding performance 


The outstanding performance of the SP relays have 
gained wide acceptance in communications equipment, 


radio equipment, aircraft equipment and other essen 
tial applications where a small, compact, shock proof 


general 


purpose relay can 


be used. SP relays are 


available in both AC and DC types 


Dr Pru re 


Princeton,Indiana 


no EE ae © OR MM ie Gee 





ELECTRICAL 


—With an eye 


F YOU are not now utilizing 

your highest skill for the war 
effort and are desirous of becom- 
ing associated with a busy but 
congenial organization whose long- 
range plans for the future offer 
solid engineering opportunities to 


really capable men, then investi- 


gate these four unusual openings 


with SYLVANIA 
PRODUCTS, INC. 


ELECTRIC 


SUPERVISOR OF INCANDESCENT EN- 
GINEERING—Will supervise and direct 
the engineering involved in the design, de- 
velopment and initial manufacture of in- 
candescent lamps. 


DESIGN ENGINEER—To work on the 
design, development and initial manu- 
facture of ballasts and switches as well 
as design electrical circuits for light- 
ing products. 


TEST ENGINEER—To design test equip- 
ment used in testing lighting products. 
Will supervise and conduct tests on lab- 
oratory products, 


Oi Ci ee Ve. ce a os 8 SF Ge 


to the future 


FACTORY ENGINEER—To work on 
shrinkage, quality, other production prob- 
lems involved in the manufacture of lamp 
filaments. Man should have a knowledge 
of chemistry as well as electrical en- 
gineering. 


APPLICANTS for these posi 

tions should have a degree in 
either electrical engineering or 
physics and at least five years en 
gineering experience of an import 
ant nature, requiring the 
of independent judgment and 
thorough-going analysis of elec 
trical engineering problems. Previ 
ous related experience highly de 
sirable but not essential. 


use 


In addition to the above posi 
tions, we have other good en 
gineering openings offering real 
promotional possibilities and an 
opportunity to broaden: you! 
knowledge and grow with us. 


If you would like to participate 
in developments that will late! 
play a vital part in raising the 
American Standard of Living, 
won’t you send us enough infor 
mation about your technical edu 
eation, training and experienc 
and salary requirements to war 
rant an early interview. 


data at hand. Wire or write 


MU TRU) SRS Re aL te 


5020 W. LAKE STREET CHICAGO 44, ILLINOIS 


SYLVANIA ELECTRIC PRODUCTS, INC. 


Industrial Relations Department 


254 Essex Street, Salem, Mass. 
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INC. 


GIBSON 


Electrical Contact sight 


\ 


@ Items small in size can often assume tremen- 
dous importance. This is particularly true with 
electrical contacts on whose reliability depends 
the efficient operation of many types of electrical 
equipment. 

We are specialists in the field of electrical con- 
tacts. Our service is complete and includes the 
design of electrical contacts and assemblies for 
individual applications, and their manufacture 
for immediate installation in electrical equip- 
ment. Our engineers will be glad to consult with 
you. Write for catalog. 


SERN YT WT F797 77, 


Gibsiloy 
da 


Gipson Etectric COMPANY 


8349 Frankstown Ave., Pittsburgh (21), Pa. 





f 


VOLTAGE OF 24V WITH AMPERITE 
BATTERY & CHARGER ,. VOLTAGE VARIES 


Tr AMPERITE 


aha REGULATORS 


. Amperites cut battery voltage fluctua- 
tion from approximately 50% to 2%. 
. Hermetically sealed — not affected by 
altitude, ambient temperature, humidity. 
3. Compact, light, and inexpensive. 


Used by US. Army; Navy. and Air,Corps. 
DELAY RELAYS: For delays from 1 to 100 seconds. 


Hermetically sealed. Unattected by altitude. . .. Send for catalogue sheet. 


eel 44a be Cee Mme al MTom creek 


Current and Voltage Problems: contains 
much valuable data in practical form — Write for your copy now 


AMPERITE CO., 561 Broadway, New York (12), N. Y. 
Oto ts lole lo SMUT eT Ms eles te} Corp., Ltd., 560 King St., W. Toronto 


Designing Carbon Brushes for 
War Machines 


-_ 


Designing Carbon Brushes for Ma- 
—=_= chines that Make War Machines 


Designing Carbon Brushes 
ae for Post-War Machines 


Pure Carbon engineers are prepared to 


<> 


PURE CARBON CO.. INC. 


ST. MARYS 


help work out suitable brush applications 


now—for today—and for the future. 


a Eee SY, IT 
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TELEVISION IN COLORS PORTABLE TWO-WAY RADIO GLIDER IN TRANS-ATLANTIC FLIGHT 


RESULTS hang on a thousand and one constituent parts of which the average layman knows 


nothing. The quality of a small coil base for example may determine the success or failure 
of a circuit. 


PRECISION PAPER TUBES 


Precision Tubes are not just paper tubes. They are electrical units — coil bases. They 
embody Precision’s exclusive advances in coil-base engineering: Heavier heat- 
treated compression — more strength, lower moisture absorption; closer sizing to 
dimensions — tolerances to .002; weight-saving and space saving. piral-wound 
dielectric kraft, fish paper, transparent cellulose, combinations. 


MADE TO YOUR SPECIFICATIONS 


Any length, round, oval, square, rectangular—any thickness, any ID or OD. Ask 
for samples and prices. Prompt delivery. Wire or write. 


Also Manufacturers of Precision Bobbins, Coil Form Spools 


PRECISION PAPER TUBE CO. 


2035 WEST CHARLESTON STREET 
CHICAGO—47 ILLINOIS 


_ SQUAR 
RECTANGULAR | 


TUNGSTEN 


Cae 
got that industry 


... for volume 
post-war production 


Plenty! The imherent 
advantages of tungsten 
are as numerous as 
they are diversified. 
For example, the high 
degree of purity in 
tungsten contacts pre- 
vents film coatings from 
adhering to contact 
surfaces. 


That’s only one factor 
responsible for the wide 
application of tungsten 
contacts. Where the 
performance of mili- 
tary equipment must be 
letter perfect, it is of 
tremendous importance. 


METROLOY has em- 
bodied all the many 
other advantages in 
tungsten contacts ... 
for your use tomorrow. 


METRCLOY COMPANY 
55 E. Alpine Street, 
Newark, N. J. 


WIS ROLOW 


. ELECTRICAL 


MANUFACTURING, 


December 


1943 


Ideas! 


Eastern manufacturer of control 


equipment, transformers, solenoids, 
etc., desires ideas for postwar items 

. - ideas which will help maintain 
our present 3,000 employees in post- 
war production. 


If your idea is not fully developed, 
we will be glad to have our engineer- 
ing division complete the production 
details. 


If you are interested in developing 
your idea in our laboratories, we will 
make arrangements accordingly. 
Write Box A 69, c/o ELECTRICAL 
MANUFACTURING, 1250 Sixth Ave., 
New York 20, N. Y. 















TWO LARGE MODERN PLANTS 
and 30 Yoars' Experience Ynsure 
FASTEST PRODUCTION 


SEND YOUR 
SPECIFICATIONS 
For any quantity. Small tically any type of coil. With the outstand- 


as well as large orders. ing D.W.D. quality. Write or wire at once 
ASK FOR CATALOG 








Let us help you solve your problem — prac- 


for prompt attention. 


ALSO SOLENOIDS AND TRANSFORMERS 


























senceaten Electromagnetic windings for aircraft— gen- 
FIELD COIL 








ee erators — relays — timers — vibrators, control 


— hundreds of uses. 


DEAN W. DAVIS & CO., Inc. 


Ohh: “iy Precision Made Coils for ate aitaaakad Purpose 
Yi 201414 meee CONTROLLER COIL 547 W. FULTON ST. CHICAGO 6, i a 


~ Do You Know ALL of the Advantages | e Hall Bearing « 


OF INFRA-RED RAY DRYING WITH | alley MOTORS 


NALCO DRITHERM ricsmens LAMPS? | 






















— 
ee, | Drying, behing. heat- . 
ing an ehydrating is e modern : 
4 » £ » € _method—cuts drying cost, saves time, The Choice of 
Cis ayy ny a8€8 minimum space, produces uniform ° 
results, Leading 
Available in Inside-Silvered (self reflecting) or , 
clear glass types. Design 
Learn all of the advantages of the Infra-Red _— Engineers 
ess—Write for your free copy of “Drying Prob- 
lems Made Easy” today. 1 





North American Electric Lamp Co. 
1082 Tyler Street St. Louis 6, Missouri 


MOLDED PLASTICS 


RIP PROO 
SPLASH DESIGN 


Valley Ball-Bearing 
Motors are designed 
to meet operating 
conditions where 
hasards of liquids, 
chips, etc., dropping 
into the motor, are 
involved. Motors are 

















. . . because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 





protected against 
this as well as against 
normal splash con- 
ditions. 





By INDUSTRIAL 





MOLDS are built in our own MOLDED PARTS are pro- 
duced with the latest type of 
: : equipment and the parts are 
25 years’ experience in making subject to a rigid inspection 
Plastic Molds. before leaving our plant. 


Ball-Bearing Motors 
4 to 75 Horsepower 


| VALLEY, 
TOUS OOU I NGCRCN | electric Corp 


a Le Le uo » oy” 4221 Forest Park Blvd. © St. Louis 










Tool Room, backed by over 
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PRECISION PARTS 


AS THOUSANDTHS SHEER 


This finely ma- 
chined, pressure- 
tight shaft is for 
a delicate instru- 
ment of war. To 





the eye, it is just 





a plain steel 
Teo fine For The ays to ene. shaft. To the mi- 
crometer, it has a different diameter at each end, 
with a gradual taper in between. The difference 
in diameters is only .002” with a total tolerance 
of .0002” on the large diameter. Each shaft 
must be heat-treated before grinding. It 1oust 
be kept straight, not varying more than .0005” 
in all its length, and not more than .0001” for 
any one-inch unit of length. 


Ace, with modern heat-treating and centerless 

grinding methods, is turning them out by the 

| thousands. Meeting these war-time demands for 
| unbelievable accuracy, on a mass-production 
basis, has developed Ace ingenuity. Ace can 

| | therefore offer manufacturers many advantages 
in the profitable post-war markets. Here under 

one roof is a source of supply for small parts o1 

. assemblies which call for stamping, machining, 
heat-treating, or 
grinding. If you 
are thinking in 
terms of present 


U.S. Army Air Corps ‘ 
production, we 


Garlock is helping America’s war indus- 
tries and essential civilian industries : 
maintain top-speed production by supply- time to time. If 


have capacity 
available from 


ing them with Garlock products that you are planning 
give long, dependable service. for “tha tana 
let’s talk it over 


now. 


AFTER THE WAR 


Garlock will continue to manufacture 
quality packings, gaskets and oil seals— Send for Booklet 





for America’s peace-time industries. The 
Garlock Packing Company, Palmyra, 


New York. 






te. 
40, » 


ACE MANUFACTURING CORPORATION 
for Precision Parts 


i 


1247 E. ERIE AVE., PHILADELPHIA 24, PA. 
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Use Dependable 
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To assist you 














































































ry ma- . 
siti. AL) your P 
nstru- product planning ee 
ar. To 
pe for Every 
stee 
he mi- Ww A source of timely fact-aids, ever D fl 
ac Electrical Need. 
ready to be tapped by the resourceful | 
erence d We 
erance engineer, are those bulletins and other | 
shaft | 
. raust technical data published by the various | v2 
— suppliers of materials, electrical, elec- | 
1” for cient , , MICA PLATE 
. . F . Moulding, Segment, 
tronic and mechanical parts, equipment, ; 
is | ad Flexible, and Heater 
by the motors, drives, controls, finishes, etc. MICA AND FIBERGLAS COMBINED 
nds for MICA PAPER 
luction ’ 
iia +& Among the score of current offer- MICA CLOTH 
C an 
untages ings briefed on pages 234-242 of this MICA COMMUTATOR RINGS & 
: under SEGMENTS 
arts 01 issue, you will doubtless find ideas that MICA AND ACETATE COMMU- 
‘hining, TATOR SEGMENTS 


could contribute to the betterment of 





MICA AND RED ROPE PAPER 
MICA AND FISH PAPER 
MICA AND PAPER TAPE 
MICA TUBING 








your wartime products — or aid in 








the development of those new ma- 





chines, appliances or devices which 


you will soon be blue-printing for the 







INSULATION AND WIRES 


rm Wl) 
iwi WD 
BLUE SERVICE 


printed matter offerings—and get in | CATALOG! 


post-war. 

















Ww Why not check now these current 














All Macallen Mica 
Products Distrib- 
uted by 


INSULATION and WIRES, INC. 


2127 Pine Street, St. Louis 3, Missouri 
289 Simpson Street, N. W., Atlanta, Georgia 
30 Trowbridge Avenue, Detroit, Michigan 
181 Portland Street, Cambridge, Massachusetts 


your requests (to the manufacturers 









direct, please) for those that may be 










of pertinent interest. 


TION 


24, PA. 
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COMMUTATORS... 
SLIP RINGS 


Produced In Volume For The Finer Motors and Generators 


7 


TOLEDO STANDARD COMMUTATOR CO., 


2242 Smead Avenue, 


Toledo 6, Ohio 


HOMER COMMUTATOR CORPORATION, 4748 Hough Avenue, Cleveland 3, Ohio 
HILLSDALE COMMUTATOR COMPANY, Hillsdale, Michigan 


Ue eo 


Urs 


SIMPLE and 15) 
EFFICIENT “ DIRECT DRIVE 


¥* This exclusive direct drive coupling, with rubberized cushion 
gripped permanently by die-cast ends, has no parts to oat out of 
order, or to lubricate. Minimizes misalignment, free end flo at, and 
backlash. Custom - made for (Specific job. Length s from 2-1/2” up. 
Bores 5/16’, 3/8”, 7/16” and 1/2”. A million giving satisfactory service. 


Write for sample and further details. 


GUARDIAN UTILITIES CO. 


216 E. MICHIGAN STREET MICHIGAN CITY, INDIANA 


MULTIPLE CONNECTORS 


Big fellows for big jobs: 
LU4 for wires from 

0 to 350,000 c.m. 
LU6 for wires from 250,000 

to 500,000 c.m. 
Designed for most efficient 
performance. Simple, accu- 
rate, dependable .. . ample 
contact area for sus- 
tained overloads. No 
special tools required. 


Quickly installed. 


REMEMBER: 
ILSCO PRODUCTS 


are made from pure 
copper drawn to size 
in our modern lisco 


MAIL THIS 
COUPON 
TODAY 


Please send details and 32-page illus- 
trated catalog. 


Name 
Firm Name 


Address 


Iisco Copper Tube & Products Co. 


plant. . CINCINNATI 29 OIHIO 
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SOL-REX 
REG. U.S. PAT. OFF. 
Miniature Incandescent Lamps 
for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 


No. 41-B Available for fluores- 
with plastic 


shell cent and incandescent 
lighting or fractional 

HP control. Trouble- 

free operation, de- 

pendable and _ eco- 

nomical. Individual 

light control con- 

serves electric power. 

No. 1010 


10 Amp. with 
T-Rating 


Electrical 


Division Plastic 


MANUFACTURING CO. 
VALPARAISO, INDIANA 





and other s 


a ~ STI a 


PRINTED 
BLANKED 


G. FELSENTHAL & SONS 


Mths hdd a tee 1s en BA 
4106 WEST GRAND AVENUE - CHICAGO 51, ILLINOIS 


LOUTHAN SX-1 STEATITE METAL STAMPING SERVICE 
LOW LOSS INSULATION & DRAWING 


For RADIO HIGH STAMPING 
Communication DIELECTRIC 

Equipment Use es Dense 

mpervious SiG 


FORMING 
* To Moisture 


Any Size... oa ® aan Metal Parts 2 
. Any Shape Precision Made in ey 


The LOUTHAN MANUFACTURING CO. GE Brass, Copper & Steel 
**Ceramic Specialists Since 1901’’ PATTON-MACGUYER COMPANY 


EAST LIVERPOOL, OHIO, U.S. A. 17 Virginia Avenue, Providence, R. I. 


rh f fa yA er 
oé Ie x Z L - 
‘ “a _ ww 
ta —A 
“Surco-American”’ high quality flexible awastia tubings and insu- \ 
lated wire are pretested to stand up under a wide range of tem- 


peratures and under the most severe conditions because they are | 
specially formulated to meet the most exacting requirements. Tub- 
ings are available in inside diameters from .005S’’ to 2°’ - Dielectric , SPIRAL 
strength averages 1500 volts per mil. thickness . “Surco- 


American” flexible plastic insulated wire is available in all lengths WRAPPED 
and colors in wire sizes 212 to £48 A.W.G. solid or stranded. 
shielded, tinned or silver “plated copper wire and cable... ROUND ~ SQUARE - RECTANGULAR 
Technical bulletins and samples on request. Write for Samples and Prices 

Ane Address Dept. E 


Coma 


oe 4 84 Purchase Street PARAMOUNT PAPER TUBE co. 
ELECTRICAL INSULATION CO. Boston, Mass. 801 GLASGOW ro A FORT WAYNE, Tee 
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Going New Places... 


PERFORMING NEW DUTIES 


STANGOR 


PROFESSIONAL SERIES 
Plate DCTS 


ae Oe Ye es es) Ve ee 
rt Oe Ot) eet eee ee ek ae 8 


WIRE FORMS — SMALL STAMPINGS 


RAYMOND MFG. CO. °rinice cotesetiisn CORRY, PA. 


NOTE THESE FEATURES! 


The best of insulating and conducting materials 
scientifically applied thruout the coil afford gen- 
erous margins of safety against electrical failure. 


Phenolic side panels with heavy duty insulators 
insure excellent dielectric characteristics and easy 
accessibility. 


Cast semi-steel end bells provide a rugged mouwnt- 
ing and a symmetrically finished appearance. 


Accurately processed high grade silicon steel 
stampings, carefully laminated, result in an effi- 
cient and low loss core structure. 


Vacuum impregnation of coils and thorough pene- 
tration of potting compounds furnish complete 
protection against the effects of humidity and time. Are clouds hanging over your production line because you 
are NOT using Solenoids to speed up hand operations, elimi- 
nate complicated gears and clutches? Write us regarding 
any problem where you think solenoids or other electrical 
devices would help. We specialize in the smaller sizes. 


naman §o * MFG. 
R. mtthy 


105 PASADENA AVENUE 
SOUTH PASADENA, CALIFORNIA 


Electrical Products 


FIRST 


because they 


Rigid inspection of materials and progressive test- 
ing thruout fabrication result in a quality product. 


*CORPORATION: 
/ 1500 N, HALSTED ST. CHICAGO 
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LET LESS METAL 
MAKE MORE MONEY 













































@ Extreme care 
marks the manu- 
facture of Cleve-Tung 
“black powder”. This product is reduced 
by a series of chemical operations involving 
the hydrogen process until it contains under 
14, of 1% impurities. Removed from the 
“boats” shown above, it is sieved through 
200- to 325-mesh screens and accurately 
graded for particle size. Cleve-Tung tungsten 
powder is now available to those holding 
the necessary priorities. 


\ TUNGSTEN POWDER 









bs It's expensive to hold a mechanism in place 

| with unnecessarily big shoulders or collars,— 
or to temporize with small cotter pins, etc. 
| : te 

10200 MEECH AVENUE : Prey | Let us show you how spring steel retaining 


CLEVELAND TUNGSTEN, INC. 





rings can do a thoroughly efficient job for you. 

More and more retaining rings are being 
used in these days of necessary economy. 
Every ounce of metal and every cent of cost 
is more important today than ever before. 

It is needless waste in most instances to 
turn your shoulders by cutting down larger 
shafts, when you can groove a smaller shaft 
and apply a spring steel retaining ring. 
You'll get excellent results at unbelievable 
savings. 

Every shoulder on your machines or on 
your metal products should be examined to 
see whether or not smart engineering could 
take advantage of these modern artificial 
shoulders on shafts or in housings. 

Write today for our descriptive folder on 


were only Retaining Rings. 


; “| THE E NATIONAL LOCK WASHER COMPANY 
staying at THE ROOSEVELT Newark, N.J., Milwaukee, Wisc., U.S.A. 


“Now, if we 





When you stop at The Roosevelt you don't risk getting 
marooned like this. For you'll be within walking range 
of Manhattan's Midtown activities. Direct passageway 
from Grand Central Terminal to hotel lobby. A reserva- 
tion at The Roosevelt liquidates a lot of bother. r 


Rooms with bath from $4.50 


THE ROOSEVELT 


Robert P. Williford, General Manager 
MADISON AVE. AT 45th ST., NEW YORK 
—A Hilton Hotel — 


OTHER HILTON HOTELS FROM COAST TO COAST: 


TEXAS, Abilene, El Paso, Longview, Lubbock, Plainview; NEW MEXICO, 
Albuquerque; CALIFORNIA, Long Beach, Los Angeles, The Town House; 
MEXICO, Chihuahua, The Palacio Hilton. Hilton Hotels, C. N. Hilton, President. 








Retaining Rings 
save money 
and metal 


Tree 2h 
Foterna's 


Type XRC 
{round closed) 
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“We'll help you 
MAKE ’EM LAST” 


Jim and His Fellow Workers are on the Job! 
They've pledged themselves to make your present Pincor 
equipment last for the duration. That's a big job but 
these men can do it. They must do it to insure that all new 
Pincor Products find their way to the fighting front. 
Pincor's number one job right now is to supply fighting 
men with tools of battle. Jim and men like him make it 
possible for us to do this on an all-out war production 
basis. He'll take care of the home front while our plants 
supply the fighting front. Bring your problems to him—but 
please bring only PINCOR problems: there just aren't 
enough hours in the day to take care of any others. 


PIONEER GEN-E-MOTOR 


Chicago, Illinois * Export Address: 
25 Warren Street, New York City 


BUY WAR BONDS 


INDICATING LIGHTS 


BY KIRKLAND — 

WHO FIRST PRODUCED THE TYPES R 

OTHERS NOW TRY TO REPRODUCE F L Ux E S 
The #590 Unit. One Bar ac-feee 
Ee a 44 Years Old 
Features a screw type 


Lens-cap. Mounts in WRITE US YOUR PROBLEM 


a single 7%” hole. Under- 


writer’ss Approved. 
Prompt deliveries. . b R S 0 LDE R C0 ca PA & Y 


Write for Latest Catalog—Distributed nationally by 4209 Wrightwood Avenue, Meso, Ilinois 


STHE GRAYBAR ELECTRIC CO. Eastern Plant: Newark, N 


Canadian Plant: Brantford, Ont. 
THE H. R. KIRKLAND CO., Morristown, N. J. 


N-WeL CUSTOM MADE 


ASSESS 


More than 20 years of special coll and 
transformer manufacturing for industry, 
laboratory, research and instrument makers. 
Built to conform to Army, Navy and Signal 
Corps requirements. 


e Units 1 watt to 100 KVA 
e Prompt Service on single or small lots 
FOR THE ELECTRONICS EQUIPMENT MANUFACTURER f 
Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, lron Core RF Chokes, Quartz Q Polystyrene Insulation, High : 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 


« Specialist in special transformers & coils 
e Engineering Service to Meet Special 
Applications 


Seca Uee ieee 2% | NOTHELFER 
| WINDING LABS. 
APN tw eRR A MFG.CO. Inc. | 118 ALBEMARLE AVE. 
= 150 EXCHANGE ST. MALDEN, MASS. L4 bs TRENTON, N. J. 
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ONE REASON WHY 
HOFMANN Deliveries Are Slowed Up 


The facilities of ALFRED HOFMANN & CO. 
are continuously “stepped-up” to meet the in- 
creasing demands of war, not only to surpass 
previous production that won the “E” Award, 
but, like other concerns engaged in war work, 
to get the job over with as quickly as possible. 


| fe We are still continuing, however, to render 
OFFICIAL Photograph, U. S. ARMY AIR FORCES 


On idenaiedes én tet teninion service to our many customers as efficiently as 


on radio technique while in flight 


possible under the circumstances. 


ALFRED HOFMANN & Co. 
West New York, N. J. 


Manufacturers of High-Speed Incandescent, Fluorescent Lamp 
and Radio Tube Machinery. 


MAGNETIC 
““ESCO’’ AT WAR! , fa 


All of our motors, generators, motor-genera- VALVE 


— converters and generating plants now go to General Controls K-15, two-wire, current 


failure, is a high pressure valve handling 
Our greatly increased production has enabled large capacities with minimum pressure drop. 
us to enlarge our facilities and improve our products. Main valve held open electrically minimizes 


pressure loss. Packless, available normally 


We will be in a better position than ever to 


closed. Operates on wide variety of fluids 
serve you after the war. 


and gases. Write for Catalog 52. 


ELECTRIC SPECIALTY CO. GENERAL CONTROLS 
213 SOUTH STREET, STAMFORD, CONN. 801 ALLEN AVENUE ¢ GLENDALE 1, CALIF. 


BRANCHES: Boston, New York, Philadelphic, Cleveland, Detroit, 
Denver, Chicago, Dollas and Son Francisco 


DYKEM STEEL BLUE 


LO SSES —— | With a MODEL“s” HAND 
bn TNA 5 TACHOMETER 
& templates Triple Range: 


& templates J PF \ z= : = : ' 6, 300— 1200 R.P.M. 
Gnesi ai) - oe 1000— 4000 R.P.M. 


simply brush on right . __ eee ys . \ : 3000—1 2000 R.P.M. 


at the bench; ready a 38 3 : RUGGED-RFLIABLE-CONTINUOUSLY 
for the layout in a With DYKEM Steet Blue a See yo : ; INDI E 
e 


f. . " CATING TYP 

Gast, tone bechapenne | . = WRITE FOR BULLETIN #706M 
makes the scribed layout lines show up in sharp relief, and at the § ee — 4 

same time prevents metal glare. Increases efficiency and accuracy. 


THE BYWEM COMIPANY, $0005 Nom ftth Steeat, 92 Loale @, 8 2 MUL Rea e 
’ 9 . Lous 0, 0. Sa 
In Canada: 444 Pacific Ave., Toronto, Ont. . 27 PARK PLACE NEW YORK, N. -Y. 
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po YOURENGINEERS 


MACHINE SCREWS 


At METALS, heads, threads, points and platings. 
Clean—no burrs on slots. No undersize or over- 


size screws. Correct tolerances to AN or commercial 
specifications. 


Prompt quotations on “Specials’’. All supplementary 


operations such as drilling, multiple drilling, knurling, 
slotting, etc. Samples on request. 


ALUMINUM WASHERS 


Aluminum washers from all standard dies shipped in ee al 
two weeks. Prompt service on specials—also brass 


and steel in any plating—AN or commercial specifica- 
tions. Ask for samples. 


i din 
a8 Are you engineers having trouble fin ed 
iene" | a an exactly correct electrical ro e 
== a ply for today's war —— — 
) or Y 
ing the power SUPPIY 
ae pode? Then let ee a 
j They can save Yo 
eers help you- 
ne and worries if you need: 


MOTORS 


@ Built in and shell type motors 

@ Adjustable speed motors 

@ Syncronous Motors 

» ane Electrical aviation equipmen 
nd Inverters 


| | @ Dynamotors 4 
t ts 
STRONGHOLD “IN STOCK” RECORD | @ Motor Generator % 


@ Railroad Car Lighting Generators 
Published monthly for the convenience of buyers of | § dat 
Aviation and standard fasteners. Shows stocks on 
hand for immediate shipment. Drop us a line if you'd 


of 
like to be on our mailing list for this special copy- E 
righted service. 


It’s Faster to Telephone | \@..4 BONDS FOR 
Call WHItehall 4680 \ . V ICTORY | 
MANUFACTURERS SCREW PRODUCTS | (tt /#7ye 

212 West Hubbard St Chicago 10, Ill | VINCO ROTARY ELECTRICAL EQUIPMEN 


WINCHARGER CORPORATION 





SIOUX CITY, IOWA 
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PLASTICS 





= 


200 ocH 








300 OCH 200 0¢V 











125 0CH 620CcHK 


SUBCONTRACTS 


Are you stuck for delivery on power 
transformers like those shown 
above? If so write us at once, as 
we have some capacity available 
now for units from 1 KVA to 80 KVA 
on good priority ratings. An in- 
quiry will not obligate you. 


R 
i 
















While now engaged 100° inthe production of essential 
war plastics for Uncle Sam, Rogan is also interested in discussing 
your peacetime piastic requiremenis. 


Without cost or obligation our engineering department will 


gladly assist you in the design and production of plastic parts for 
post-war products. Write today! 


ROGAN BROS. ciicsco, iimois 


Compression Molders and Branders of Plastics 






Or perhaps you can use some small- 
er units like those shown below. 
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ee 





ni UMIDITY. 
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Thermador Transformers are Thermatite treated to withstand In either case, let us Pput ‘our 33 


extreme temperatures and humidity—arid or moist heat—dry or years of experience to work for you 
damp cold do not hamper their efficiency. Thermatite is the name : 

of a process of accurate heat controlled vacuum impregnation 

developed and improved over a period of ten years. 


A new 16 page Catalog is just 


T ey & R ae A D oO x ; coming off the oe for 
' your copy ‘ 
TRANSFORMERS Wi. 


THERMADOR ELECTRICAL MFG. CO. -- 
5119 S. Riverside Drive, Los Angeles, Calif: 









B. F. MILLER Co. 


OLDEN AVE. EXT. 


TRENTON, 4, N. J. 
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Tue Arnold Engineering Company is 
thoroughly experienced in the production 
of all ALNIC® types of permanent magnets 
including ALNICO V. All magnets are com- 
pletely manufactured in our own plant 
under close metallurgical, mechanical and 


magnetic control. 


THE ARNOLD ENGINEERING (COMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 





VULCAN 


ELECTRIC SOLDERING TOOLS 
Sclder Faster and Better at Less Cost 


Vulcan Electric Soldering Tools are 
so essential to War production 
that deliveries must neces- 


SIZE FOR ee thattle front” of the 


Production Line. 


EVERY JOB 


SCREW TIP OR PLUG 
TIP STYLES 


Made of the best grade materials 

for the purpose— —finest forged copper tips 

(nothing solders so well as copper tip)—10,000 

cycle heater cord and unbreakable rubber plug— 
selected birch wood handles—all materials high grade 


—fire proof terminals. 
VULCAN ELECTRIC CO. sss Mass. 


PROTECT BEARINGS 


TRICO OILERS are providing remark- 
able service and complete satisfaction, 
with definite economies in operation 
and maintenance. They modernize your 
equipment, increase your prestige and 
reduce selling resistance. 


© Oil supply is always visible 
© Save time, cil and worry 

© Reduce bearing failures 

© Stop Guesswork 

e Save man-power 


WRITE FOR CATALOG 


GRAVITY OPTO- WICK 
FEED MATIC FEED 


TRICO FUSE MFG. CO. Milwaukee, Wis. 
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vou can GET IT 


There is no restriction on electri- 
cal porcelain. We can produce 
it quickly for parts made to your 
specifications — all you need! 


AVON MW, 


—750-7500 Watts. 

—Prompt Deliveries. 

—Built to Fit Your Needs. 

17 years specialized experience in 
manufacturing electrical generators 


of all types. Send us your specifi- 
cations and let us quote you. 


WIND POWER MFG. CO. 


Since 1925 Dept. A, Newton, lowa 


FOR NEW ILLUSTRATED FOLDER 


picturing 
many 
applications 
and types of 


A N 
PORCELAIN 





} 


f 


= ~ The adaptation of BAER vul- 
—>))+- canized fibre and phenol 
gy” fibre ports for Army, Navy 
and Air Corps use, is proof of the pre- 
cision and skill of workmanship embodied 
in each. BAER fibre fabrications are 
stamped, drilled, punched, sawed and 
machined to meet the most critical re- 
1 quirements—vulcanized fibre for high 
di-electrical strength, toughness and 
shock resistance; phenol fibre for the 
odded factor of low moisture ab- 
sorption. Send for your copy of 

Doto Bulletin 124. 


Syaeci fy BAER FOR WASHERS, 

STAMPINGS, GASKETS, SPECIAL 

SHAPES, TERMINAL BOARDS AND 
BUSHINGS 


_ ees’ De 
EM UM 


CRAFTSMEN IN FIBRE FABRICATION 
9-11 MONTGOMERY ST., HILLSIDE, NEW JERSEY 


SPEED-UP WIRE STRIPPING 
with a 


SPEEDCRAF T Cole engineers are pioneers in converting 


WIRE STRIPPER | from castings to sheet metal. Housings 


Dihccesedemniten, | for marine instruments, firing mecha- 
cadine — ents and | nisms and other close tolerance jobs are 
Speedcrafts h b ° . 
plessing hundreds of were Cole’s specialty. Let us help you with 
over a period of 16 con- }) 
secutive years. | your problems. 

Write for complete Information—sending wire samples—no obtigation. 


THE WIRE STRIPPER CO., = 1722 Eastham Ave. | 


E. Cleveland, Ohio 
| 


PRODUCTS 


METAL SPECIALTIES , 


Modern plant equipped 
to produce accurate 
work in all metals. 


\ * 2 
fic ain 
of vil ose 


Send your specifications 
to us for prompt esti- 


tone | RS Re 
349 BROADWAY « NEW YORK 13, N. Y. 
Factory: Brooklyn : 
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Eee as 
maa me any 


COLONIAL a INSULATOR a 
“ects SiC NWS 


unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire | eee 
from 8 gauge to the very | The Universal porcelain parts shown above merely indicate 
finest wire. the variety of shapes and sizes to which “dry process” porce- 
lain is adapted. The Universal Controlled Quality method 
Everything in sight. No of production is your asssurance of uniform dimen- 


: ‘ sion tolerances. Your inquiry invited 
motor required. This ma- 


oan wil insanity oie THE UNIVERSAL ctay propucts co. 


tion, strip it off and 1540 EAST FIRST ST. « « « SANDUSKY, OHIO 


release the wire —all in 


ONE simple: foot pedal 





E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to cperate 
as a pair of pliers. 

Always ready for use. Its triplicate action 
of clamping the wire, cutting the insulation 
and stripping is automatically timed and 
performed with one squeeze of the handles. 
When the pressure is released, the handles 
open. 

Will not crush stranded wire. 

For years, this hand stripper has given satis- 
factory service to users. Repeat orders 
attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 


FOR 10 DAYS TRIAL VIBRATION-PROOF NUTS 


Without eimeton, you can pane aoe -? Pyramid stripper One-piece, all-metal construction gives Boots Self-Lock- 
in your shop on your own work for ten days. Send your wire samples |; tO te S : ‘ , 
ped tea giant rated grime 5 se ing Nuts these distinct advantages over all other nuts: 


shipping machine and instructions. | greater re-usability in maintenance; proof against corro- 
sive action of oil, water and chemicals; resistance to high 

Send for Circulars and Full Particulars | temperatures. Boots Nuts meet all specifications of govern- 
Pe a ee ment aviation agencies in an industry where loose fasten- 
Mastercraft Foot Pedal, Side Lever, Overhand Lever and Hand Wire 


models—are fully guaranteed for performance as well as mechanical ings will not be tolerated. 
construction. 


OC Ce ee 


PROMI ama a Ncom Mme | = 3001 , AIRCRAPT. NUT CORPORATION 


OFFICES, NEW CANAAN, CONNECTICUT ae? 


BEFORE ma; 


bolt engages locking section of the nut bolt engages locking section of the nut 


| i; a = 


Rees 


Spring 4 ees . az Spring 
Day — A Z lL 


SS) 
G 


Vs 


Orb ct 2 a Locked 


rears sa BooTS NuT for ae Sho a 
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SAVE MATERIALS 
AND MANPOWER! 


Use Ohio Welding Bolt and Nut Products 


for fastening by Resistance Welding ! 


PR2 Pin, for 


Right Angle Nut 
water-tight weld 


G-2 Bolt H-1 Bolt 


For information and samples, write to 


THE OHIO NUT & BOLT CO. 


612 NORTH FRONT STREET, BEREA, OHIO 
WANTED 


ELECTRICAL ENGINEERS & LABORATORY ASSISTANTS 


We are going places in power generating equipment and 


small motors now, and after the war. 
WANT TO COME ALONG? 


If you are not now using your full talents for the war effort, you 
may participate in the development of new and revolutionary 
power equipment and small motors. Outline your education, 
experience, marital status and salary requirements LA | 

} 
A.G. REDMOND CO. ~~ 
124 WYLIE AVENUE 


WRITE 
OWOSSO, MICH. 





} 
ea 
= . 
tl) et 
i ak OY AWS. Ion. 


“ se 
es 

AR wail 
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+* 


i" BOBBINS 


For greater strength—more wind- 
ing area — super - insulation. 


PROMPT DELIVERY 


Any quantity. Ask for sample 
to your specifications. 


PRECISION PAPER TUBE CO. 


RECTANGULAR 


ALSO DIELECTRIC PAPER TUBES 
CHICAGO 47, ILLINOIS 


2035 W. CHARLESTON ST. 


P nt Amphenol polystyrene, 
equipment 





e 
Clear, transpar ; 
custom machined with eee 2 9 
nder ideal working ee es a 
oi haped with great care to c 
ae ns—here 18 4 


ificatio 
four specifica 
no production problems 


erances 

service that simplifies Ties 
aves waste and worry 1m 

—s 


the useful combi- 

racteristic of 

d advantages 
Call upon 


Supreme Dielectric. 


e that 
perties cha 
limite 
ronics. 
to help in the de- 

chined poly- 


Engineers agre 
nation of pro 
ene offers un 


polystyt 
in the field of elect 
gineers 


Write the 
Synthetic Division 


of 
AMERICAN PHENOLIC CORPORATION © CHICAGO So, ILLINOIS 
December 19483 ... 269 
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KLEIN’S 


TO HELP YOU 
SPEED PRODUCTION 
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Boas. 


IE you are making essential 

equipment— amplifiers, mo- 
tors, listening devices, locomo- 
tives—anything that employs 
electric power—your workmen 
can do a better job faster if the 
pliers they use are Klein’s. 

The name Klein has stood 
for the highest quality in elec- 
trical tools since the first wires 
were strung. Today, Klein is 
helping to get war jobs done— 
on time. 

In the Klein line are pliers 


ft 


Since 1857 fy & 





ASK YOUR SUPPLIER! 








and cutters exactly designed 
for the job they are to do— 
long, needle nose pliers for 
delicate wiring—keen, oblique 
cutters for stripping wire or 
hooking up motors—big, 
husky linesmen pliers for the 
heavy, tough jobs. 


Manufacturers engaged in 
essential war work have found 
that quality tools aid in keep- 
ing schedules. In the hands of 
workers, the plus quality built 
into Klein pliers shows up. 


This booklet on the 
care of tools is a Klemm 
contribution to mak- 
ing tools last longer 
— give better service. 
Write for a copy. 


Mathias & Sons 


3200 BELMONT AVENUE, 





CHICAGO 18, ILLINOIS 
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MANPOWER 


AVAILABLE e WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N. Y. 


WANTED — ENGINEERING TALENT 
FOR OUTSTANDING OPPORTUNITIES 


A well-organized, amply-financed manufacturing corporation 
located in}Eastern Massachusetts has a number of permanent 
engineering positions affording excellent opportunities for top- 
notch engineers. To the right men, we are prepared to offer an 
almost unlimited future. Salary is good, and depends entirely on 
the individual and his experience. Here’s what we want... 


MECHANICAL AND ELECTRICAL DEVELOPMENT EN - 
GINEERS — Three or four men experienced in development and 
engineering of electrical apparatus. They’ll work in our engineering 
and development laboratory, and will have pretty much of a free 
hand in their work. Projects connected with the War effort will 
have first consideration, but when these are completed an extensive 
program of developments for commercial applications will be 
carried on continuously. 


These jobs are not temporary, but definitely permanent positions. 
Engineers, with an eye to the future, may find one of these positions 
just what they’re looking for. Please give a full resume of educa- 
tion, experience, and date available. All replies will be held strictly 
confidential. Box A-66. 


POST-WAR ENGINEERS NEEDED NOW 
(ONE ELECTRICAL — ONE MECHANICAL) 


Wanted as assistants to Chief Engineer of long-established, inter- 
national organization. The right men, with either or both electrical 
and mechanical engineering and design experience and demon- 
strated creative ability in the development of machine products 
for industry, will command good salaries. The positions are with 
an alert and progressive manufacturer now engaged in vital war 
work and long recognized as a peacetime leader in its field. Con- 
genial working conditions in a pleasant community forty miles from 
Chicago. Send us your complete background; we will hold it in 
strictest confidence. Box A-68. 


ENGINEERS — ELECTRICAL 


With experience on small motor-driven appliances or small motors 
or experience in electronics as applied to small industrial accessories. 
Excellent opportunity to join growing organization doing essential 
war work in aircraft and having good postwar prospects. Location 
northern Ohio. Certificate of availability required. Our employees 
know about this advertisement, Box A-64. 





ELECTRIC IRON EXPERT WANTED 


Expert in the manufacturing of electric iron wanted to prepare 
for post-war production. Location New York. Box No. A-67. 


ELECTRICAL ENGINEERS 


Operating as manufacturer’s agent, to sell and service insulating 
varnish and technical coatings in territories and cities not covered 
by our own engineers and present agents. Reply by letter stating 
cities or territories desired, details of experience, references, 
and other business affiliations. The Sterling Varnish Company, 
Haysville, Pennsylvania. 


EXECUTIVE ENGINEER AVAILABLE 


Executive Engineer, well grounded with twenty years experience 
in creative design, production and sales, covering household appli- 
ances and electric cooking, both domestic and commercial, desires 
location to manage small corporation or responsibility of depart- 
ment in a large company. Box A-63. 
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An EXAMPLE of 
FUNCTIONAL DESIGN 
in PLASTICS 


HOW PLASTICS ENGINEERING © 
DID THE JOB BETTER 


The 22 rings in this one-piece slip ring assembly 

are precisely spaced and transfer-molded in a ma- 

terial selected by our research engineers to pro- 

vide balanced physical and electrical properties. 

= Permanent ring alignment is insured and prac- 

tically all assembly and service problems are 

eliminated. = The molded finish produced by our - : ; 

one-unit construction is more moisture resistant Through this molded rotor, electrical power flows 


than a machined surface, with a consequent re- smoothly from a stationary source to a rotating control 
duction in power loss." Projection of molded-in 


. 


, unit. Wire fatigue is eliminated and continuous rota- 
lead wires provides easy attachment of electrical 


connections. The individual lead wires are nu- tion is unimpeded. Developed specifically for aircraft 


merically identified as shown in enlarged view on requirements, it is a typical example of how our engi- 
right." Bi-metal rings have copper alloy base 


neers and molders are prepared to serve ind 
finished with silver for better contact and cor- poe ustry 


rosion resistance. after the war through functional design in plastics. 


PLASTIC MANUFACTURERS 


INCORPORATED 


INJECTION AND TRANSFER MOLDING 
STAMFORD, CONNECTICUT 
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WE SPECIALIZE IN 
LAMINATED METALS 


HE corrosion resisting — oxidation resisting 
a properties and electrical characteristics of the 

precious metals have made them a “must” in 

many parts of the nation’s war machine. 


Fortunately, strength, rigidity and other neces- 
sary qualities, which they lack, can be sup- 
plied by our perfected process of lamination 
with base metals. 
metal on the exposed surfaces, where it is 
needed, and a base metal alloy body to meet 


conditions of service. 
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Westinghouse Electric & Mfg. Co 
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Wilson Co., The H. A 
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Wind Power Mfg. Co 
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This provides precious 


Laminated metals have been our specialty 
since our Company was founded, more than, 
half a century ago, and we naturally excel in 
this field. We can supply you with laminated @ 
metals in sheet, wire, tubing or manufactured 
parts to your specifications and blueprint 


74... ELECTRICAL MANUFACTURING, December 


233 

. 180 
. 247 
82 
162 
259 
252 


191 
265 
242 
232 
a 
258 

. 185 
266 
175 
59 
77,78 
90 
149 
182 
23, 268 
226 


255 
221 
245 
266 


133 
. 244 
211 


, Back Cover 
43 

167 

131 

214 

239 

264 

266 

. 243 

267 








Ld 


Bury UNITED STATES WAR BONDS AND STAMPS 7 eae 
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SIMPLE COMPACT DESIGN 


The electric brake is built 
into the motor end cover to 


form a compact, economical, _ 
easy to use unit. = - 
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THE MASTER ELECTRIC COMPANY @ DAYTON 1, OHIO 


SPEED UP PRODUCTION 


Eliminate unnecessary loss 
of time waiting for equip- 
ment to coast to a stop. 


STOP AND HOLD ANY LOAD 


Unibrake motors are very advantageous on 
hoists, elevators, inclined conveyors, etc.... 
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MOTORS THAT MUST BE ALWAYS 
Lf yy 





Certain small motor jobs call for frequent starting . . . the kind 
of repeated “stop and go” that’s tough on motors. 


When this type of drive is needed, special attention should ‘be 
given to the starting current taken by the motor, as some motors 
require considerably higher starting current than others. 


Type FH General-Purpose Split-Phase Motor is just the motor 
you'll want when medium starting and breakdown torques are 
needed. Starting current is low—within standard NEMA values. 


Type FH motors are especially suited for blowers and circu- 
lating pumps aboard ships; heating fans and oil burners in war 
plants and similar frequent-starting applications. 


ASK FOR APPLICATION HELP 


Small motors have gone to war ... some on wartime applications 
of peacetime products ... many others on specialized war applica- 
tions. For further information on Westinghouse small motors, 
watch for additional “Torque Talks” or write Westinghouse 
Electric & Manufacturing Company, East Pittsburgh, Pa. _ 5.93195 


Westin ve SMALL MOTORS 


PLANTS IN 25 CITIES. 


OFFICES EVERYWHERE 
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